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The Specific Prevention of Measles, 
Scarlet Fever and Diphtheria 


J. G. FITZGERALD, M.D., LL.D., F.R.C.P.(C.) 


Dean of the Faculty of Medicine and Director of the School of Hygiene and 
Connaught Laboratories, University of Toronto 


MONG the acute communicable diseases, measles, scarlet fever and 
diphtheria are important causes of death and also contribute largely 
to morbidity, especially in the age period six months to five years. 

Unfortunately, owing to the incomplete character of the records of cases 
of all of these diseases, we are not in a position, especially in the various 
Canadian provinces, to be very exact in any statement respecting the occurrence 
of cases. Compulsory notification of measles, scarlet fever and diphtheria was 
provided for by regulation in the province of Ontario about 1901. More than 
thirty years, therefore, have elapsed since these records of notified cases were 
instituted. The total number of notified cases of measles, however, dates back 
only to 1905. The records of total deaths registered from these causes is, in 
many communities, relatively complete and a reasonably satisfactory reflection 
of the actual facts. Beginning with the year 1880, tables have been prepared 
showing the number of deaths, the mortality rate per 100,000 of population 
for these three diseases, and also the notified cases of measles since 1905 and 
of scarlet fever and diphtheria since 1901. Further records of morbidity rates 
per 100,000 of population and the case fatality rates per 100 cases have been pre- 
pared. These data as shown in graph I, bring out certain well known facts. Thus, 
the frequent recurrence of widespread epidemics of measles will be observed 
even though the records of cases are incomplete. Secondly, the fluctuation in 
the total number of deaths reported as being due to measles, with a high point 
every third, fourth or fifth year, may be noted. It is suggested, furthermore, 
that in the last decade there seems, in the province of Ontario at least, some 
suggestion of a reduction in the fatality rate per 100,000 notified cases. 

A similar survey of statistical data, including notified cases, deaths, 
mortality, morbidity and case fatality rates for scarlet fever, shows also that 
there is very considerable variation in the total number of recorded cases and 
that every six or seven years, in Ontario at any rate in recent years, the number 
of notifications of this disease has risen to a high point. The number of deaths 
~~ *Presented at the Twenty-Second Annual Meeting of the Canadian Public Health 
Association, Saint John, N.B., June, 1933. 
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reported has varied greatly from year to year and bears no obvious relationship 
to the number of notified cases. For example, in 1924 when 7,356 cases were 
notified there were 159 deaths. Six years later, in 1930, 7,831 cases were 
reported and there were 111 deaths. It is suggested, however, that at no time 
in the last six years has the case fatality rate risen as high as 2 per 100 cases. 
Scarlet fever antitoxin for the specific treatment of the disease has been 
widely used in the province of Ontario during these years. There may be a 
definite connection between these two facts. 

When we come next to a consideration of the problem of diphtheria in 
Ontario, certain facts of statistical character appear to stand out very clearly. 
The first of these is a definite and striking fall in the total number of deaths 
reported as being due to diphtheria for the decade beginning 1923. In the 
last seven years not once has the number of deaths totalled 300, despite the 
fact that for the period 1880 to 1918, 38 years in all, only once did the total 
number of deaths fall as low as 335. The number of cases notified also 
appears to be declining and there is an unmistakable reduction in the mortality 
rate per 100,000 of population. This began in 1923 and is proceeding apace. 
The case fatality rate also has been lower during the past eight years than for 
any similar period since 1901. Taken alone perhaps, these figures for diph- 
theria in the province of Ontario could not be regarded as other than suggestive 
of possible trends. When, however, reference is had to the studies of my 
colleagues, Doctors Defries and McKinnon and Miss Ross, only one possible 
interpretation can be placed upon them. These investigators who have made 
perhaps the most critical appraisal yet recorded of the effect of large scale 
specific vaccination against diphtheria thus far undertaken anywhere, have 
shown very definitely that widespread use of a diphtheria prophylactic such 
as toxoid (anatoxine) very clearly affects mortality and morbidity rates from 
the disease. 


MEASLES 


The first published paper on the specific prevention of measles was that 
of Nicolle and Conseil, who in 1918 claimed to have prevented the occurrence 
of a case of measles in an individual who had been given human measles 
convalescent serum. The first report dealing at length with this subject was 
that of Zingher, who in 1924 (J.A.M.A., 82: 1180, 1924), set out at length 
the results obtained in a series of 102 children to whom was given human 
convalescent measles whole-blood, or plasma, or serum. In only 10 of these 
102 children did measles develop. Various control series were also included 
in the study and in one group of 5 unprotected children 4 developed the 
disease. Zingher found, as did Degkwitz a little earlier in Munich, that the 
time at which the convalescent serum was given was very important. Those 
contacts who have been, within four days after exposure to infection, treated 
with from 2% to 10 cc. of convalescent serum or double that amount of 
convalescent whole-blood, in more than 90 per cent of instances were protected. 
lf a period of from five to eight days elapsed after exposure before serum 
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was administered, then the disease might be either prevented or modified. In 
the latter event the incubation period was prolonged, the course of the disease 
was much modified and the macular eruption was not quite characteristic, the 
individual lesions being much smaller than usual. Zingher believed himself 
justified in concluding that complete passive immunity to measles was secured 
if contacts were injected with serum within the first four or five days after 
exposure. Further, the interesting suggestion was made that perhaps a mixed 
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GRAPH I—MEASLES—ONTARIO 


MortTALity AND Morsipity RATES PER 100,000; CAsE FATALity RATE PER 100 CAsEs 
1880-1932 


(Cases were first reported in 1905) 


form of active and passive immunity developed if large doses of the serum 
were given later than the fifth day after exposure. The possible utility of the 
immediate transfer of whole-blood from a father or a mother to a child known 
to have been exposed to measles was suggested. 

A practical procedwre, using 1 to 2 cc. of a 5 per cent sodium citrate 
solution in a 20 cc. syringe, has been adopted by many practitioners. Later 
suggestions by Park in respect of dosage, indicate that from 2% to 5 cc. of 
serum or double that amount of whole-blood might be adequate in children 
under three years of age, but larger amounts of from 6 to 10 cc. would perhaps 





458 CANADIAN PUBLIC HEALTH JOURNAL 


be requisite in older children and adults. In general, the use of human con- 
valescent blood has been advocated, especially in infants or in young children 
whose physical condition was such that an attack of measles was likely to be 
followed by broncho-pneumonia or some other serious sequel. 

For some time past the Connaught Laboratories has made available to 
practitioners in the city of Toronto, by a co-operative arrangement, supplies 
of human measles convalescent serum, with results which are said to be highly 
satisfactory. The serum is distributed in ampoules and the dosage recommended 
is 5 cc. As yet no procedure for the stimulation of active immunity only, 
against measles, has been evolved. 


SCARLET FEVER 


It is now quite generally agreed that the strain of haemolytic streptococcus 
which is the etiological agent of this disease cannot be satisfactorily differen- 
tiated from strains of haemolytic streptococci found in other clinical conditions. 

So-called scarlatinal strains produce toxin, but so do strains isolated from 
patients suffering from other diseases. In the Connaught Laboratories Dr. 
Frieda Fraser and her colleagues have found, in a study of 34 scarlet fever 
strains of haemolytic streptococci, that 95 per cent produce exotoxin, while 
102 strains isolated from other conditions than scarlet fever also produce this 
toxin in 80 per cent of instances. Furthermore, scarlet fever strains, puerperal 
iever strains and miscellaneous strains produce equally potent exotoxin. 

The susceptibility of human beings to different strains of haemolytic 
streptococci varies considerably, not only for the miscellaneous strains but also 
for various scarlet fever strains. 


Scarlet Fever Antitoxin 

So-called scarlet fever antitoxin prepared by immunizing horses with a 
particular scarlet fever strain of haemolytic streptococcus (N.Y. 5) neutralizes 
the toxin of a very considerable portion of scarlatinal strains, but also a some- 
what smaller proportion of toxins produced by non-scarlatinal strains. 

Large numbers of contacts of cases of scarlet fever have been protected 
by prophylactic doses of scarlet fever antitoxin. During the past year in the 
province of Ontario, just under 4,000 cases of the disease were notified. Two 
prophylactic doses for each reported case were distributed. 

At the Hospital for Sick Children in Toronto all patients who are Dick- 
positive upon admission receive a prophylactic dose of scarlet fever antitoxin. 
The incidence of scarlet fever among the in-patients is just one-tenth that of 
the corresponding figures for the years before this procedure was introduced. 
From 1921 to 1924 at the Hospital for Sick Children, among 26,639 in-patients 
to whom no prophylactic antitoxin was given, 120 cases of scarlet fever occurred 
(0.5 per cent) ; while from 1925 to 1931 only 23 cases occurred among 44,188 
patients (0.05 per cent). As 18 of these 23 cases received no scarlet fever 
antitoxin, there were only 5 cases of the disease among those inoculated, or 
C.01 per cent. 
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The length of time during which an individual remains Dick-negative 
after a prophylactic dose of scarlet fever antitoxin varies considerably in 
different individuals. At the Hospital for Sick Children 6 children were 
tested every 5 days after receiving one prophylactic dose of scarlet fever 
antitoxin. The first became Dick-positive 25 days later, the second 40 days 
later and the third 60 days later. Two patients discharged after 25 days were 
still Dick-negative and one after 30 days was still Dick-negative. 
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GRAPH II—SCARLET FEVER—ONTARIO 


MORTALITY AND Morsipity RaTEs PER 100,000; CAsE FATALITY RATE PER 100 CASEs 
1880-1932 


(Cases were first reported in 1901) 


Where the use of scarlet fever antitoxin is contemplated in the protection 
of contacts, if it is at all possible a preliminary Dick test should be done and 
a nose and throat swab taken and cultured on blood agar. This culture medium 
should not contain glucose; otherwise haemolysis may be inhibited. Those 
contacts who are Dick-negative do not require to be given antitoxin. Persons 
who are horse serum sensitive should not be given antitoxin; or, if it is deemed 
necessary, it should be employed with care after desensitization. 

In persons in families where contact has ceased and in individuals in 
institutional groups, active immunization of those who are Dick-positive is to 
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be preferred to the use of prophylactic antitoxin. It may be necessary in 
certain instances to use a dose larger than 2 cc. of antitoxin for Dick-positive 
contacts with positive throat cultures who are not horse serum sensitive. 

At the Hospital for Sick Children in Toronto a prophylactic dose of 
scarlet fever antitoxin is given to all children admitted with burns because of 
the opportunities for streptococcal infection in such individuals. Dr. Beverley 
Hannah, who is in charge of these patients, has observed the following results. 
For the years 1917 to 1924 inclusive, prophylactic scarlet fever was not 
administered and among 406 cases of burns admitted 25 cases of scarlet fever 
developed. For the years 1925 to 1931, 504 cases of burns were admitted, 
and from 2 to 5 cc. of scarlet fever were inoculated in all but 9 instances. 
These 9 patients who were not protected all developed scarlet fever, but no 
cases were reported in the remainder to whom antitoxin had been given. 

The therapeutic use of scarlet fever antitoxin continues to be largely 
carried on in the province of Ontario. More than 4,000 cases of the disease 
were treated with serum in the year 1931-32. The present rule followed by 
Dr. Hannah at the Riverdale Isolation Hospital in Toronto is that antitoxin 
is given only in toxic cases. Dr. Stanley Banks has recently reported splendid 
therapeutic results in a large series of scarlet fever cases where antitoxin was 
administered intravenously (J. Hyg., 33: 288 [April], 1932). 

In a study of the action of scarlet fever toxin, if the material is adminis- 
tered intravenously to animals, it is found that the small blood vessels are 
chiefly damaged and the changes begin to appear in about 6 hours after 
injection of the toxin. This would suggest that if antitoxin is to be used 
therapeutically it should be given as early as possible and in a large single dose 
rather than in repeated small doses. 

The results of neutralization tests of haemolytic streptococcal toxin by 
scarlet fever antitoxin suggest the use in infections other than scarlet fever 
of this antitoxin, where there is evidence of toxaemia. Almost all severe 
cases of such infections which in recent years have come to the attention of 
the staff of the Connaught Laboratories and which have been treated and have 
ended in recovery, have been given at least 100 cc. of antitoxin. 


Scarlet Fever Toxin and Toxoid 

Scarlet fever toxin for the production of active immunity is being used 
quite generally in various communities. A large number of persons are being 
vaccinated at the present time against scarlet fever with toxin, in the province 
of Ontario. The following is a summary of the experience in the protection 
of nurses on the staff of the Hospital for Sick Children in Toronto. 


Cases of Scarlet Fever 
1918-24 Staff group of 687 not given toxin 42 (6 per cent) 
1924-31 Staff group of 845 given toxin 3 (0.4 per cent) 
1918-24 Staff plus affiliates 1,335, not given toxin 67 (5 per cent) 
1924-31 Staff plus affiliates 2,294, given toxin 17 (0.7 per cent) 
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Of those to whom scarlet fever toxin has been given and in whom the 
Dick test is done subsequently, at least 60 to 70 per cent become Dick-negative. 

In a large number of students immunized in the Connaught Laboratories 
during recent years and consisting chiefly of young adults, about 40 per cent 
have had local or mild general reactions to one or more doses. It is said 
that children have less reaction and that a higher proportion become Dick- 
negative after vaccination with scarlet fever toxin. 


Just recently scarlet fever toxoid has been made available by Dr. M. V. 
Veldee at the National Institute of Health of the United States Public Health 
Service and by workers in the Connaught Laboratories. Several small groups 
have been given three doses of unconcentrated scarlet fever toxoid prepared 
from toxin containing 20,000 skin test doses per cc. Three doses of 0.5, 1 and 
2 cc., respectively, were administered. Of 86 persons thus treated and subse- 
quently tested, 63 per cent were found to be Dick-negative. The reactions in 
those given scarlet fever toxoid were much less severe than in those given 
scarlet fever toxin. Detoxification of scarlet fever toxin proceeds more slowly 
than does the detoxification of diphtheria toxin and is always incomplete. 


Small groups of individuals have been treated with a mixture of diphtheria 
toxoid and scarlet fever toxoid. The reactions observed among these persons 
were not more frequent than would have been expected had diphtheria toxoid 
alone been given. Immunity to diphtheria developed as usual. In a small 
group retested subsequently, 60 per cent were found to be Dick-negative. In 
another group of 94 children injected with Veldee’s scarlet fever toxoid, 70 


per cent became Dick-negative. Veldee reported the results of the injection 
of three doses of scarlet fever toxoid prepared by his method in a group of 
1168 persons and retested at an interval of one month after the last dose. He 
found that 83 per cent were Dick-negative. 


DIPHTHERIA 


Reference has already been made to the fact that in many parts of Canada, 
in perhaps all of the provinces, dramatic reductions in diphtheria morbidity and 
mortality have taken place in recent years. Supplementing previous reports 
on the subject, it may now be stated that sufficient diphtheria toxoid for the 
vaccination of more than one and a quarter million persons has been prepared 
and distributed by the Connaught Laboratories during the past eight and a 
half years. 


The simple purpose which it is desired to accomplish in injecting diphtheria 
toxoid is to raise the antitoxin content of the blood in those individuals, 
particularly young children, who possess less than 1/30 of a unit per cc. of 
blood. This can be achieved by the injection of three doses of toxoid, an 
interval of three weeks being allowed to elapse between injections. Probably 
the best time to confer protection is between the ages of nine months and six 
years. The reasons for this recommendation are well known. It is the time 
at which greatest susceptibility to diphtheria exists; the period, furthermore, 
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when the smallest proportion of human beings are sensitive to toxoid, and the 
time when protection can be most readily and simply conferred. The entire 
absence of horse serum from this prophylactic is a very substantial advantage 
which is coming to be more and more appreciated. There is now almost 
complete agreement as to the superiority of diphtheria toxoid over diphtheria 
toxin-antitoxin mixture as an immunizing agent against diphtheria. 

Some years ago (and even now in certain quarters), the reactions which 
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GRAPH III—DIPHTHERIA—ONTARIO 


MortTALITY AND Morsipity RATEs PER 100,000; Case FATALITY RATE PER 100 CASES 
1880-1932 


(Cases were first reported in 1901) 


sometimes follow the administration of diphtheria toxoid militated against its 
general adoption. It is generally realized, however, that in infants and young 
children even slight local. reactions seldom occur and more serious ones are 
rarely, if ever, met with. The following statement is a concise summary of 
the views of those in the Connaught Laboratories who have given this matter 
most prolonged consideration. 

“Experience so far has shown that very few reactions follow the injection 
of diphtheria toxoid in children under six years of age, and that reactions in 
children under eight years are rare. Children over eight years of age frequently 
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(25 per cent), show a local reaction, usually only a small area of redness which 
gives rise to no inconvenience. In a smaller percentage of adults marked local 
and even general reactions occur when full doses of’ toxoid are administered. 
Such reactions consist of induration with an area of redness extending for 
several inches around the site of injection, together with malaise, headache 
and fever. These symptoms disappear in two or three days.” 


Detection and Immunization of “Reactors” 


As is now well known, a method for the detection of diphtheria toxoid 
reactors has been employed for some years past and has been found to be of 
real value. The injection of 1/10 cc. of a suitable dilution of a standard 
preparation of diphtheria-toxoid gives rise in those who are sensitive to the 
material to an area of local redness and oedema, the size of which depends 
upon the degree of sensitivity of the individual. In general it may be stated 
that if, within three days after the injection of the diluted toxoid intracu- 
taneously, no local redness has resulted or if the area of the reaction measures 
less than %-inch in diameter, the usual doses of diphtheria toxoid may be 
given (0.5 cc., 0.5 cc., and 1 cc.). Should the local reactions, however, measure 
more than %-inch in diameter, diluted toxoid only should be administered. 
This recommendation may also be applied in the case of those who have 
general reactions indicated by fever, malaise, etc. 


My colleague, Dr. Donald Fraser, in a publication two years ago, sum- 
marized the results of studies carried on over a period of two or three years 
in which he found that in those persons who give a very violent response (in 
the way of local reaction) to the ordinary dose of diphtheria toxoid and whose 
blood contains less than 1/100 of a unit of antitoxin per cc. of blood, the 
subsequent injection of an exceedingly small amount of toxoid results in the 
appearance of a large quantity of antitoxin. He observed, too, that in other 
individuals when a Schick test was done, also the toxoid reaction test, the 
subsequent injection of a small amount of diluted toxoid served to bring about 


a large increase in the diphtheria antitoxin content of the blood. He has 
concluded that: 


“It is apparent that small doses of toxoid will occasion a rapid and striking 
antitoxin response in certain persons; namely, those who are skin sensitive to 
toxoid and those who have already antitoxin in the blood.” 

A first dose of 1/50 to 1/10 cc. of diphtheria toxoid, a second dose of 1/50 
to 1/10 cc, and a third dose of 1/50 to 1/10 cc. stimulated large amounts of 


antitoxin in both types of skin-sensitive individuals without occasioning any 
discomfort whatsoever. 


We have recently recommended that for adults and older children who 
are remarkably sensitive to diphtheria toxoid, four doses of diluted material 
should be given at three weekly intervals. It is further recommended that the 
dosage be made sufficient to occasion the development of an area of redness at 
the site of injection measuring not less than % of an inch and preferably not 
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more than 4 inches in diameter. The following is an illustration of what 
may be done. 

Inject subcutaneously 0.2 cc. of a 1 in 10 dilution of diphtheria toxoid and 
observe the reaction. If the area of redness measures % of an inch or less in 
diameter, administer a second dose of 0.4 cc. If the reaction to the first dose, 
however, is approximately 3 inches in diameter, the second dose should consist 
of 0.2 cc.; and if the reaction after the first dose is still more marked and 
oedema occurs, the second dose should be 0.1 cc. The third and fourth dose 
may subsequently be determined upon the basis of these recommendations. It 
is desirable to increase the dosage as much as possible without causing undue 
discomfort. 

It may again be emphasized that absolute uniformity of dosage of a 
specific prophylactic is much less important than the ideal of securing the 
largest possible proportion of protected individuals with a minimum amount 
of discomfort and inconvenience. This objective may be obtained by the use 
of diphtheria toxoid in the manner outlined above. 

It is hardly necessary to remind you that the specific prevention of 
diphtheria and scarlet fever has an important economic aspect. The cost 
involved in specifically protecting a large number of individuals against 
diphtheria and scarlet fever is much less than the cost of treating one case of 
the former. Surely this is a consideration that cannot lightly be dismissed. 
Moreover, since it can readily be proven that these specific prophylactics, if 
used as recommended, are entirely innocuous, those who oppose their wide- 
spread employment because of ignorance of their merits should be effectively 
answered. These factors should also be an incentive to all to do what is 
possible to stimulate the introduction and continuous use, year after year, of 
these valuable agents in every community in this country. 


Midwinter Meeting of the Laboratory Section 


THE second midwinter meeting of the Laboratory Section will be held 
in the Royal York Hotel, Toronto, on Friday, December 22, 1933, with 
morning and afternoon sessions. 

The morning session will offer two programmes, one of special interest to 
those concerned with medical bacteriology, and the other of particular interest 
to bacteriologists engaged in studies of water, soil and milk. The afternoon 
session will provide a programme of general interest and will be featured by 
an address from a distinguished guest speaker. The luncheon, which was a 
feature of last year’s meeting, is again being arranged. Details of the pro- 
gramme will be published in the November issue. 

It is requested that those contributing papers will kindly notify the 


secretary of the Section, Dr. M. H. Brown, 105 Bond Street, Toronto, as soon 
as possible. 





The Form of the Canadian Medical 
Certificate of Death* 


T. E. ASHTON 
Statistician, Division of Vital Statistics, Department of Public Health, Toronto 


HE purpose of this paper is to stress the need of adopting in Canada a 
a more adequate form for death certification. It would appear from our 
experience that the statistical procedure of editing and classifying jointly 
stated causes of death cannot be simplified until this has been accomplished. 
The chief disadvantage of the present form is that for statistical purposes 

it is not conducive to clarity and uniformity of statement as to the causes of 











MEDICAL CERTIFICATE OF DEATH 


19 Date of death 


5 ciet (Month, day and year) 
20 I HEREBY CERTIFY that I attended deceased from 
Tea sss 


19...., that I last saw 
and that death occurred on the 








State the Disease causing Death, or in death from Violent Causes, state (1) Means and 
Nature of Injury, (2) whether Accidental, Suicidal or Homicidal. 





death. To some extent this defect may be attributed to indifference on the 
part of the certifying physician through failing to appreciate the value of 
vital statistics. The main difficulty, however, seems to arise from the fact 
that the headings on the form now in use neither fully elicit nor usefully dis- 
tribute the data necessary for proper statistical allocation. 

A few examples of certificates actually registered may be cited to illustrate 
the above statements. 

The first example cited (A, page 466) would seem to indicate that the 
certifying physician has failed to present a description of any organic cardiac 
condition (if any were present) at time of death. In his statement of 
contributory causes, subjective symptoms, rather than definite clinical findings, 
have been mentioned. Further inquiry would likely reveal the underlying 
cause as being submerged in the indefinite statement of contributory causes. 


“Presented before the Section of Vital Statistics at the Twenty-Second Annual Meeting of the 
Canadian Public Health Association, Saint John, N.B., June, 1933. 
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Headings on present form Information supplied by attending physician 
Example A. Cause ofdeath................ Acute myocardial failure. Duration one half day. 
SND ors bce sike antec General debility, gastric and bladder condition. 
Duration (not stated). 
Example B. Cause of Death............... Arterio-sclerosis and hypertension, chronic bron- 


chitis and emphysema, chronic nephritis and 
secondary anaemia. Duration not stated. 
Misa tiaee Kena Uraemia, myocarditis and oedema, congestion 
of lungs. Duration not stated. 
Example C.- Conseef deat... i... cs ceesn Peritonitis. Duration, four days. 
Contributory............. _... Acute appendicitis. 
Nature of operation........... Appendectomy. 


Contributory 


The second example (B) demonstrates the fact that it is possible merely to 
catalogue the diseases present at the time of death without showing their 
relative importance in the causation of the fatal issue. 

The third example (C) indicates that the physician is under the erroneous 
impression that the heading, ‘Cause of Death’’, calls for statement of the 
immediate cause rather than the disease from which the immediate cause 
originated. 

In all of the foregoing examples it is noteworthy that the duration of 
practically all of the stated causes has been omitted. This defect may be 
partially attributed to the inadequate provision for the entry of the same in 
the present form. 

Can the certifying physician, without further printed instructions on the 
medical certificate itself, be expected to interpret the heading ‘“‘Cause of Death” 
to mean ‘‘the disease present at the time of death which initiated the train of events 
leading thereto, and not a mere secondary, contributory or immediate cause, or a 
terminal condition or mode of death’’? 

Could the heading “‘Contributory” be interpreted to mean ‘‘a cause which is 
independent of the disease named as the cause of death, which should for this pur- 
pose be given preference over a mere terminal condition or mode of death following 
the main cause’? 

Furthermore, in the matter of contributory causes, a further complication 
is introduced by official recognition! of two distinct types under this heading: 
firstly, ‘‘those causally related to the disease to which death was attributed; 
that is to say, conditions helping to give rise to this disease, or complications 
or terminal conditions of the disease’; and, secondly, ‘‘conditions or diseases 
which have no direct causal relation to the disease to which the death was 
attributed”’. 

In the present abbreviated form of certificate it is evident that such a 
refinement cannot be effected under existing conditions. Any future modi- 
fication of the certificate should surely make ample provision for such a dis- 
tinction between these contributory causes for the purpose of increasing the 
significance of the statistical material contained therein. 

As the matter now stands, in order to obtain more accurate mortality 
statistics, and in order to interpret them with a greater degree of confidence, 
it is necessary to rely mainly upon arbitrary rulings of coding. This procedure 
must be supplemented in many instances with further time-consuming inquiries 
in the case of individual certificates. This additional work, in our opinion, 
might be usefully directed into more profitable channels. 
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The adoption of a standard certificate of death and rules for selection from 
jointly stated causes for international use was again discussed at the Paris 
conference in 1929, when the following resolution was passed: 


‘“‘The conference considers it to be of the greatest importance that the death 
certificate should be prescribed in a form designed to bring out with the 
maximum of precision the opinion of the medical practitioner in attendance 
regarding the cause or causes of the death in each individual case, and to limit 
as much as possible the selection by the central bureau undertaking the classi- 
fication of deaths by causes. 

‘‘In this connection the conference notes with interest the recommendations 
made in the report of the International Institute of Statistics at Cairo, regard- 
ing the adoption of a minimum programme for the death certificate; but, 
having regard to the recent adoption by certain countries of certificates in 
different forms, the conference is of the opinion that it is desirable to await 
more complete experience of certificates actually in use before attempting to 
formulate precise conclusions as to the best form to give the certificate”’.? 


The foregoing resolution indicates the difficulty involved in prescribing a 
suitable form for statistical purposes. However, if practicable, a form con- 
taining the above-mentioned features would contribute greatly to increased 
accuracy in our system of compiling mortality statistics. The attending 
physician’s viewpoint is essential, as instanced notably, for example, in the 
case of diabetes mellitus. 

By the application of a somewhat rigid code of rulings, it is thought that 
rates are affected by the degree of preference given to certain diseases over 
jointly stated causes. The consensus of opinion is that such methods have a 
tendency to produce mortality rates which represent the ratio of persons in 
whom a certain disease was present when death intervened, rather than the 
ratio of deaths actually caused by that disease. 

In this connection Miller makes the following pertinent comment: 


“Recently in conversation with an authority in the field of diabetes, we 
were told that the modern treatment of diabetes has reduced the number of 
deaths to such an extent that diabetes can be considered scarcely more than a 
serious handicap. From a large clinic he showed that where similar age 
groups of diabetics and non-diabetics were compared, the mortality rate, year 
by year, was almost the same. In other words, the expectation of life, so far 
as his clinical experience was concerned, has been greatly increased for the 
diabetic. Whether or not this optimistic view is wholly justified, it is common 
knowledge among physicians that most patients who have diabetes do not die 
at present because of their diabetes. Certainly the medical profession has 
ample justification for feeling that there is something wrong in answering the 
problem of end results, and even of life expectancy from the insurance stand- 
point, merely by the use of vital statistics which we have at present. 

‘“‘We were told by this same authority on diabetes that since the results of 
diabetes in well-run hospitals are now so satisfactory, the resuits obtained by 
practitioners outside of these clinics must be very poor indeed in order to 
explain the failure of the diabetic death rate to fall. He reasoned that this 
must be so since the same ‘Manual of Joint Causes’ has been in use over this 
period of time, and the rules of tabulating diabetic deaths have not changed. 
Such reasoning we regard as faulty, and we would say that because the same 
rules of classification are in force, the diabetic death rate has not decreased.’ 





468 CANADIAN PUBLIC HEALTH JOURNAL 


The same reasoning might be applied to some extent to other causes. With 
reference to cancer, when this cause appears on certificates with other stated 
causes, the death is attributed to cancer, with few exceptions other than those 
of a suicidal, homicidal or accidental nature. On a recent certificate which 
has come to hand, in which inquiry was made, a carcinoma was mentioned 
together with a cause considered inferior in the process of tabulation. In 
conversation with the attending physician, much to our surprise, he stated 
the cause of death was definitely not cancer, and that an autopsy revealed 
only a very small carcinoma of the right bronchus. Unless this inquiry had 
been made, the death would have been attributed to malignancy. 

In the foregoing remarks an attempt has been made to show the need for 
a new and revised form of the medical certificate of death. The necessity 
for such revision has already been recognized by other countries. Should the 
Dominion Bureau undertake a similar task, it calls for the hearty co-operation 
of both the medical profession and those engaged in the work of compiling 
mortality statistics. 
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Discussion 
E. S. MACPHAIL 


Chief, Division of Census and Vital Statistics, Dominion Bureau of Statistics, 
Ottawa 


R. ASHTON’S excellent paper comes at a very opportune time, as the 
question of a change in the medical certificate is at present under con- 
sideration, as indicated in the following paragraph of a paper which 

I presented at this meeting*. 


‘The Bureau will discuss with the —— during the present year the possibility 


of a change in the medical certificate w 


ich might obviate much of the present difficulty 
in making a proper selection.” 


A brief résumé of this question in its international aspect may be of value. 
In preparation for the revision of the International List which took place in 
October, 1929, a committee appointed by the International Institute of 
Statistics, meeting in 1927, made certain recommendations which were pre- 
sented at the meeting of the International Institute in Cairo at the end of 
that year. Amongst the matters considered was this question of the form of 
the medical certificate. Three plans for a new form were considered by the 
committee, one submitted by United States, one by Dr. Roesle of Germany 
and one prepared by Dr. Stevenson of England. In both the plan of United 
States and that of Dr. Stevenson a sharp distinction was drawn between the 


*Annual meeting, Section of Vital Statistics, Saint John, June, 1933. THE JOURNAL, 24: 405 
(September), 1933. 
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disease or train of diseases to which the physician certifying wished to attribute 
the death and any other contributory disease or condition which was not 
related causally to the principal disease or train of diseases. In the form 
suggested by United States, however, the physician was asked to commence 
with the earliest cause in point of time which commenced the train of diseases 
leading to the death, whereas the questions submitted by Dr. Stevenson 
required him to commence with the immediate determining cause and work 
back to any antecedent causes. The Committee approved rather of this 
second method, but considered that ‘‘to propose for international use a certi- 
ficate as extended as the plans of United States or of Messrs. Roesle and 
Stevenson would be a gesture without significance as a large number of coun- 
tries would find it impossible to accept at the present time so detailed a form.” 

The committee therefore proposed as a minimum programme for questions 
relating to the causes of death the three following: 

1. Immediate cause of death? 

2. Antecedent cause related to the immediate cause? 

3. Contributory cause not directly related to the preceding or circumstances 

worthy of being mentioned? 

The International Commission which revised the list of causes of death in 
October, 1929, did not find it advisable to bring in any definite recommendation 
regarding the form of the medical certificate, though it went on record as noting 
“with great interest’? the above recommendation. 

Both England and United States within the last several years adopted new 
forms of medical certificate. The form adopted by United States does not 
closely resemble that which they had submitted to the preparatory committee, 
but merely asks for ‘‘principal cause of death and related causes of importance”’ 
and ‘‘other contributory causes of importance’’, providing space for the date 
of onset of each cause. 


MEDICAL CERTIFICATE 
UNITED STATES 


The principal cause of death and related causes of importance were_as follows: 


{| Date of onset 


In his paper, Mr. Ashton states that in the examples he furnishes “‘it is 
noteworthy that the duration of practically all of the stated causes has been 
omitted”, and ‘‘this defect’’ he considers ‘‘must be partially attributed to 
the inadequate provision for the entry of the same in the present form”. Much 
as we recognize the imperfections of the present form, which appears in Mr. 
Ashton’s paper, this point is not well taken, since a place for the duration of 
the cause of death and of a contributory cause is provided on the certificate. 
The fact that in the cases cited by Mr. Ashton the duration was not given 
for any of the causes, and that it is frequently omitted even where only one 
or two causes are stated on the certificate, indicates that the adoption of a 
more elaborate certificate will by no means ensure that the physician will 
always be attentive to this matter. It may therefore be concluded that the 
mere provision of a place for ‘‘duration” or “‘date of onset’’ of each cause will 
not effectively accomplish the same purpose as separate questions which dis- 
tinguish the immediate cause of death from its antecedent causes. 

One reason which probably accounted, in large part, for the simplification 
of the form adopted in the United States for actual use, as compared with the 
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one suggested to the preparatory committee, was the necessity of making 
special provision for the reporting of violent deaths. This is a matter which 
must also be carefully considered in any amendment of the form now in use 
in Canada. 

The new English form differs somewhat in wording and arrangement from 
that proposed by Dr. Stevenson, but follows the two principles he advocated, 
of working back from the immediate cause of death to antecedent morbid 
conditions, and of distinguishing other morbid conditions contributing to 
death but not related to the immediate cause. Duration is not required, 
reliance being placed on the order of sequence in which the principal train of 
diseases is presented. Exact compliance with the form means that each 
member of the principal train of diseases will be stated as ‘‘due to’’ its imme- 
diate antecedent. 


MEDICAL CERTIFICATE 
ENGLAND 
Cause of death 


Immediate cause 
Morbid conditions, if any, giving rise to oe | 


diate cause (stated in order proceeding back- 
wards from immediate cause). 


Other morbid conditions (if important) contri-) ( 
buting to death but not related to et 


As far as Canada is concerned, this matter was discussed with the provinces 
as early as 1929, when the above-mentioned forms prepared by United States 
and by Dr. Stevenson of England were submitted to the officials of each pro- 
vince for their opinion. It may be frankly stated that no unanimity was ob- 
tained in regard to the form which they advocated, some showing preference 
for Dr. Stevenson’s form and others for that proposed by United States, 
though, as already stated, the form finally adopted by United States was 
quite different and much simpler than that which was prepared by their 
representatives for the Committee of the International Institute. 

The fact that the basis of agreement under which the Bureau of Statistics 
co-operates with the provinces implies that before a change in the form can be 
made an agreement between the provinces must be obtained, largely accounts 
for our delay in making any decisive move in this matter. There is also the 
further fact that some considerable period must elapse after a new certificate 
is agreed upon before it can be put into operation. It may be mentioned, 
however, that in our correspondence with the provinces during the last year 
regarding any proposed modification of birth or death certificates, we have 
pointed out that changes in the death form are inadvisable until the question 
of the new medical certificate is decided upon. It is therefore generally under- 
stood by the provinces that this question is due for settlement. If a form can 
be obtained which is acceptable to the provinces and not unduly burdensome 
on the medical profession, it should be possible to place it in the field during 
the year 1934. 





Tuberculous Infection in 2,492 
Persons 


With Special Reference to the Younger Adult Age Groups 


G. C. BRINK, M.B. 
Tuberculosis Section, Department of Health of Ontario 


M. H. BROWN, M.D. 


Connaught Laboratories, University of Toronto 


K. G. GRAY, M.B. 
Ontario Hospital, Mimico 


HE purpose of this investigation was to ascertain the extent of tubercu- 
linization in a cross-section of the community as evidenced by the intra- 
dermal tuberculin reaction (Mantoux method). 

These findings are based on intradermal tests performed on 2,492 persons 
in the Ontario hospitals, as follows: staff, 794; adult patients, 1,209; patients 
under 16 years, 393; and active tuberculosis cases, 96. 

Our attention was drawn to the young adult age group, because in the 
early part of the work it was found that approximately fifty per cent of the 
young nurses tested were negative to tuberculin. In the light of the work of 
Heimbeck, this group of negative reactors are particularly prone to develop 
clinical tuberculosis when coming in contact with open cases. 

This work is to be continued over a period of years with the hope of 
furthering our knowledge of the incidence of tuberculosis among young nurses. 

It was also desired to establish the quantity and dilution of tuberculin 
which are most desirable in an initial test. 


Preparation and Testing of the Tuberculin Used 


The tuberculin used in this survey was supplied by the Connaught Labora- 
tories. It was prepared by growing a human strain (Johnstone) on Long’s 
synthetic medium. This strain was isolated some years ago from the sputum 
of a case of pulmonary tuberculosis and is of moderate and constant virulence. 
A guinea pig infected with 0.5 mgm. of this strain dies of generalized tubercu- 
losis in six to eight weeks. The medium, in 150 cc. amounts, is placed in flat 
two-litre flasks, seeded with a small amount of the pellicle of a previous batch, 
and incubated at 37°C. The tubercle bacilli are allowed to proliferate for a 
period of three months. At the end of this time a very heavy growth has 
taken place, characterized by a thick pellicle over the surface of the medium. 
The flasks are then removed from the incubator and placed in an Arnold 
sterilizer at 100°C. for one hour. The contents of the flasks are filtered and 
the filtrate concentrated to one-tenth of its original volume. The concentration 
is carried out at a temperature between 90° and 95°C. A dark brown, quite 
thick liquid is obtained and is then centrifuged at high speed, any sediment 
being discarded. The crude or concentrated tuberculin is stored in the ice- 
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box. In estimating the amount of tuberculin to be used, it has been accepted 
that 1 cc. of concentrated tuberculin represents 1,000 mgm. 

Toxicity Test—This consists of injecting a normal guinea pig intraperi- 
toneally with 1 cc. of concentrated tuberculin. The animal must survive. 

Sterility Tests—These are carried out in a routine manner by adding a 
given amount of the concentrated tuberculin to broth and incubating seven 
days at 37°C. 

Standardization (Intracutancous Method).—The intracutaneous method 
is employed and each batch is standardized against the International Standard 
Old Tuberculin, as set up by the Tuberculin Committee of the Health Section 
of the League of Nations and supplied to us by Dr. P. Hartley of the Depart- 
ment of Biological Standards of the Medical Research Council, London. 

The advantages of the intracutaneous method for standardization, as set 
forth by the Medical Research Council, are as follows: 

(1) Both the test tuberculin and the standard tuberculin are inoculated 
into each animal, thus eliminating errors due to varying animal susceptibility. 

(2) Several dilutions of both the test and the standard tuberculin can 
be injected into each test animal. 

(3) The sensitized guinea pigs are used when still in good condition, so 
that the test, not being a lethal one, is unlikely to be invalidated by extraneous 
factors. 

(4) A smaller number of animals is needed to give significant results 
than with most other methods and the answer is obtained within twenty-four 
hours of the test inoculations. 

Infection of Guinca Pigs——White guinea pigs of 300 to 400 gm. in weight 
are used. They are sensitized with a human strain of M. tuberculosis which 
has constant virulence. Each animal receives subcutaneously 0.5 mgm. of 
the moist growth of a four weeks’ old culture. They become fully sensitive 
in three to four weeks after infection, at which time they have enlarged, 
easily palpable inguinal glands. 

The Test Inoculations—The following dilutions of the test tuberculin 
and the standard tuberculin are made in sterile physiological saline, using a 
fresh, sterile pipette for each dilution: 1 in 500, 1 in 1,000, 1 in 2,000, and 
1 in 4,000. 

Six sensitized guinea pigs are depilated along the back by thorough 
clipping. No depilatory paste is used. Each guinea pig is inoculated intra- 
dermally with 0.2 cc. of each dilution of the two tuberculins, the dilution of 
the test tuberculin being placed along one flank, those of the standard tuber- 
culin in corresponding sites on the opposite flank. A separate inoculation 
syringe is used for each dilution. 

Reading of the Reactions ——The reactions are read approximately twenty- 
four hours after the inoculations. In fully sensitized guinea pigs, the standard 
tuberculin produces specific skin reactions in all four dilutions tested, the 
severity of the reaction being roughly proportional to the degree of dilution. 

The reactions produced by the test tuberculin are compared with those 
preduced by the standard tuberculin, attention being directed to (a) size, (b) 
degree of swelling, (c) presence or absence of necrosis. Measurements of 
the reactions are taken in two directions. In this way the strength of the test 
tuberculin is compared with that of the standard. 


NUTE.—It is not necessary to use a control for the tuberculin test. Dr. T. G. 
Heaton tested 200 patients of the Mountain Sanatorium with the medium used in the 
production of tuberculin and did not obtain a positive reaction. 
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In this survey, various dilutions of tuberculin were used and made freshly 
for each lot of tests. The dilutions used were: 


0.1 cc. containing 0.01 mgm., or 1 in 10,000. 
0.1 cc. containing 0.05 mgm., or 1 in 2,000. 
0.02 cc. containing 0.05 mgm., or 1 in 400. 
0.1 cc. containing 0.1 mgm., or 1 in 1,000. 
0.1 cc. containing 1.0 mgm., or 1 in 100. 


The diluent used was carbolized saline or 0.85 per cent NaCl solution containing 
0.35 per cent phenol. 


In the following table are presented the results obtained from tuberculin 
tests on 794 nurses and attendants employed in the Ontario hospitals: 


TABLE I 


TUBERCULIN TEsTs OF 794 NURSES AND ATTENDANTS, ACCORDING TO AGE 


ONTARIO MENTAL HOsPITALS 









Number Per cent Per cent 
Tested Positive Negative 





f 














EM ORES Se F 104 47.1 52.9 
Birch tee gta ele M 39 69.2 30.8 

F 286 74.1 25.9 

aa buat ark aa teed M 79 83.7 12.7 

F 107 87.9 12.1 

Tee veld prior M 54 88.9 Pa.8 

F 73 87.6 12.4 

EE Sate cae sce ora aca M 25 84.0 16.0 
tg gon M 27 88.9 11.1 
Total Males........ 224 84.4 15.6 
Total Females...... 570 73.5 26.5 













cuaMcee ears we’ 794 76.6 23.4 

















Particular attention is directed to the high percentage of negative reactors 
in the two lower age groups. No single finding in the whole survey impressed 
us more than the fact that 53 per cent of the nurses under 20 did not react 
to tuberculin. This group affords an opportunity for future observation which 
may be of assistance in ascertaining the validity of Heimbeck’s contention that 
negative reactors are more prone to develop clinical tuberculosis. It may be 
noted in passing that the incidence of infection increased until the age of 30. 
From the age of 30 upwards, roughly 90 per cent of the individuals gave a 
positive reaction. 
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TABLE II 
TUBERCULIN TEsTs OF 1,209 PATIENTs, ALL AGES, ONTARIO HOsPITAL, 
LONDON 
(Test Dose: 1 cc. Containing 0.1 mgm. of Tuberculin) 

~ Sex Number Per cent Per cent 
Tested Positive Negative 

BES oad eek es Gee mn 567 90.8 9.2 

Di eid he ied ie aii ict ial 642 92.2 7.8 


1,107 patients gave positive reactions—91.5 per cent 
102 patients gave negative reactions—8.5 per cent 


TABLE III 


COMPARISON OF TUBERCULIN TESTS IN CHILDREN—DvunNpDAS, 1923, AND 
ORILLIA, 1933 














Orillia* | Dundas 
1933 1923 
(0.1 mgm.) (0.02 mgm.) 

Age Groups Number Per cent Number Per cent 
Tested Positive Tested Positive 

PAG e an coneces 46 15.2 578 23.0 

inn cee es 112 17.0 539 41.0 

Ss pe tuncueaal 88 38.6 112 52.0 


*Patients admitted within the past two years. 


Table III presents the results of tests of mentally defective children at 
the Ontario Hospital, Orillia, 1933, and of a similar survey of normal children 
of school age at Dundas, 1933. In addition, a group of nurses in the age 
group of 15 to 19 were tested with doses of 0.05 to 10 mgm. Of the group, 
47.1 per cent were positive. It will be noted that the incidence of infection is 
considerably less in 1933. 

Tables I, II and III, taken together, give a fairly complete picture of the 
percentages of individuals who give a positive reaction to tuberculin from the 
age of five to the upper age limits. There is observed a gradual increase from 
15 per cent in the 5 to 9 age group to 90 per cent positive after the age of 30. 
These tables show that the number of negative reactors in young adults is 
greater than is frequently stated. If 50 per cent of young adults are negative 
to tuberculin, it follows that this test is a useful diagnostic agent in ruling out 
tuberculosis as a clinical diagnosis in these individuals. 

What is the best dose and dilution of tuberculin for testing? In arriving 
at the optimum initial dose, there are a number of factors which must be 
kept in mind. 

A group of 247 nurses co-operated in this study by allowing tests to be 
made with varying doses of tuberculin (Table IV). All were given an intra- 
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cutaneous test of 0.1 cc. containing 0.01 mgm. of tuberculin. Those showing 
a negative reaction were then given a second test of 0.1 cc. containing 0.1 
mgm. Those who were negative to this second test were given a final test of 
0.1 cc. containing 1 mgm. All tests consisted of intracutaneous injections and 
were read between 40 and 48 hours, since, in our experience, about 25 per 
cent more positives were detected by reading the tests at approximately 48 
hours than at 24 hours. The reaction was considered negative when the 


diameter of induration and redness was less than 5 mm. before any manipulation 
of the area. 


TABLE IV 


TUBERCULIN TESTING IN 247 NursEs, UsING INCREASING DosEs 























| 0.01 mgm. in 0.1 cc. || 0.1 mgm. in 0.1 cc. | 1.0 mgm. in 0.1 cc. 
Age Per cent | Per cent || Per cent | Per cent || Per cent | Per cent 
Group Positive | Negative || Positive Negative || Positive | Negative 
} 
15-19...... 34.9 | 65.1 || 44.2 | 55.8 || 60.4 | 39.6 
Ps ais 0s 70.8 29.2 || 77.1 22.9 83.7 | 16.3 
25-29...... 85.7 14.3 || 91.8 | 82 | 97.9 | 2.1 
+.......) 8.4 | 5.6 | 100.0 ‘oue oe | .0 
Total...... 69.2 | 30.8 || 75.9 | 24.1 83.6 | 16.4 











It was found that 69 per cent were positive to the first test, 75 per cent 
to the second test, and 83 per cent to the third test. Using a small dose of 
0.1 cc. containing 0.01 mgm.. 14 per cent of the group were classified as 
negative. Had a larger dose been used, these would have been classified as 
positive. The amount of tuberculin used, therefore, is an important factor 
in the results obtained. 

This is in agreement with the observations of P. D’Arcy Hart in his 
monograph, The Value of Tuberculin Tests in Man, Medical Research Council 
Report Series No. 164. He states: 

“One cannot exclude tuberculous infection with certainty in a clinically 
non-tuberculous individual in whom a negative reaction to the standard dilution 
has been obtained, without making further tests with higher concentrations.” 


TABLE V 


ExTENT OF REACTION IN RELATION TO VARYING DOsES 


| | 


| Number Average Average 
Dose of Induration | Redness 
Tests | (in sq. mm.) | (in sq. mm.) 
0.1 cc. containing 0.01 mgm......... | 339 113 830 
0.05 cc. containing 0.025 mgm....... 75 143 1346 
0.02 cc. containing 0.05 mgm........ | 75 169 | 1510 


0.1 cc. containing 0.05 mgm......... | 122 | 275 | 2260 
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In Table V is shown the extent of the reaction as measured* following 
the injection of different doses of tuberculin. It will be seen that the extent 
increased markedly with increasing amounts of tuberculin. From this it is 
evident that it is neither wise nor necessary to give an initial dose of more 
than 0.01 mgm. 

Further evidence in selecting as an optimum initial dose 0.01 mgm. of 
tuberculin is supplied in the following summary of observations in a group 
of 117 nurses. Each nurse received an injection of 0.05 mgm. in the left arm 
and 0.01 mgm. in the right arm. In each instance the dose was contained in 
0.1 cc. 

With 0.1 cc. containing 0.05 mgm., 89 were positive. 

With 0.1 cc. containing 0.01 mgm., 87 cases were positive. (Two, doubtful, 

could be considered positive.) 
For practical purposes, therefore, the two tests can be considered equally 
efficient. 


To determine if there would be a variation in results if the test dose were 
0.1 cc., instead of 0.02 cc., which is the amount generally used, observations 
were made on a group of 148 children and 92 adults. The tests contained, in 
each instance, 0.05 mgm. of tuberculin. Every positive reactor in the group 
was found to react to both tests. 


From these results it may be concluded that the following tests are 
equally efficient for practical purposes: namely, 0.1 cc. containing 0.01 mgm., 
0.1 cc. containing 0.05 mgm., and 0.02 cc. containing 0.05 mgm. 


It was found, therefore, that the test of 0.1 cc. containing 0.01 mgm. will 
detect as many positive reactors as any dose which it is wise to use if one wishes 
to prevent acute local reactions. It has the decided advantage that it causes 
much less reaction, hence much less discomfort to the patient. It has, however, 
a disadvantage in that it misses about 14 per cent of the individuals who are 
sensitive to tuberculin and who, when tested to a maximum of 1 mgm., will 
give a positive reaction. To overcome this disadvantage we adopted the 
procedure of giving a dose of 0.1 cc. containing 0.01 mgm. for all initial tests. 


*In measuring the extent of the reaction, induration and redness were measured in 
two diameters. In calculating the total area of each, the diameters were multiplied; 
for example, Induration = 10 XK 15 mm. 150 sq. mm. 


Redness = 20 X 30 mm. 600 sq. mm. 
The areas of induration and redness were added in each group tested and the average 
obtained by dividing by the number of individuals giving a positive reaction. To express 
the character of the reaction, the usual designations one plus, two plus, three plus and 
four plus were used. These were defined by the above average measurements. The 
standards approximate those adopted by Lobban, Tubercle, 12: 20 (October), 1930. 
One Plus (+) 118 sq. mm. or approximately Al X_11 mm. 
695 sq. mm. 26 XK 26 mm. 
Two Plus (++) _ 251 sq. mm. 16 X_16 mm. 
2190 sq. mm. 47 X 47 mm. 
Three Plus (+++) 372 sq. mm. 
4096 sq. mm. 
Four Plus (++ -+-+)—Where lymphangitis or necrosis of the skin occurs. 
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All negative reactors were then injected with 0.1 cc. containing 1 mgm. 
Further, a dilution of 0.1 cc. containing 0.01 mgm. must be freshly diluted, 
preferably immediately before the tests are carried out. 

In Table VI are presented observations of 39 cases negative to a dose of 
0.01 mgm. and tested with 0.1 mgm., and of 38 cases which were negative to 
the latter dose and retested with 1.0 mgm. The test doses consisted of 0.1 cc. 


The extent of the reaction to larger doses in such persons was very slight, as 
indicated in the table. 


TABLE VI 


EXTENT OF REACTION TO HIGHER DOSES 





Dose Number Induration Redness 
of cases Sq. mm. Sq. mm. 





0.1 cc. containing 0.1 mgm 66 353 
0.1 cc. containing 1.0 mgm.... 38 42 269 


It is a great advantage to have the size of the reaction as small as 
possible ; that is to say, in deciding on the merit of a given dose of tuberculin, 
the greater number of one-plus reactions it gives, the more to be preferred is 
the test. This is illustrated in Table VII by comparing the percentage of one- 
plus reactions elicited with varying doses of tuberculin. A comparison of the 
0.1 cc. containing 0.01 mgm. with the other doses employed indicates that this 
dose is the preferable one in this respect. 


TABLE VII 


PERCENTAGE OF ONE PLUS REACTIONS TO FouR PLUS REACTIONS 
TO DIFFERENT DOsEs 


Dose Number | Per cent | Per cent | Per cent | Per cent 


Tested | One plus | Two plus | Three plus | Four plus 
0.1 cc.-0.01 mgm... 301 
0.05 cc.-0.025 mgm. 62 
0.1 cc.-0.05 mgm... 99 


0.02 cc.-0.05 mgm. 65 





Reactions in Tuberculous and in Healthy Persons 


In the testing of an unselected population, is there any danger that 
persons suffering from tuberculosis might present severe reactions? To 
answer this question, observations were made in a group of 96 patients having 
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tuberculosis and being positive to tuberculin. The results, which are presented 


in Table VIII, indicate conclusively that tuberculous patients give less reactions 
than do normal persons. 


TABLE VIII 


COMPARISON OF REACTIONS IN TUBERCULOUS AND HEALTHY PERSONS 


(Dose 0.1 cc. containing 0.01 mgm.) 





Tuberculosis Patients* Healthy Persons 





Average induration 104 sq. mm. 113 sq. mm. 
Average redness............ 517 sq. mm. 830 sq. mm. 





“Ninety-six patients having tuberculous disease and all positive to 
tuberculin. Ontario Hospital, Mimico. 


SUMMARY 


1. In carrying out surveys the preferable dose of tuberculin would seem 
to be 0.1 cc. containing 0.01 mgm., for the following reasons: firstly, it causes 
less reaction and less discomfort to the patient than any of the other doses 
employed; secondly, it will detect as many positive reactors as any of the 
other doses that it is wise to use in an initial test ; and thirdly, it is a convenient 
amount to measure out and administer. It suffers the disadvantage of missing 
about 14 per cent of the positive reactors tested with 1.0 mgm., which can be 
corrected by administering a repeat test of 0.1 cc. containing 1.0 mgm. to all 
cases showing a negative reaction to the initial test. The dilution of 0.1 cc. 
containing 0.01 mgm. is not very stable and must be freshly diluted. 

2. An International Standard old tuberculin is now available. 

3. Approximately 50 per cent of young adults are negative to tuberculin. 
It follows that the tuberculin test is a useful diagnostic measure in young adults. 

4. It was found that the number of positive reactors varies from 15 per 
cent under nine years of age up to about 90 per cent at the age of 30, after 
which there is little variation. 

5. The tuberculin test is of particular value among nurses or others 
exposed to cases of tuberculosis. By its use, negative reactors may be detected 
and prophylactic measures employed. 

We wish to express our thanks to Dr. B. T. McGhie, Director of Hospital 
Services for Ontario, and to the superintendents and staffs of the various 
hospitals for their interest and assistance at all times during the survey. 





Federal Inspection of a Municipal 
Meat Supply’ 


ARTHUR WILSON, M.D. 
Medical Officer of Health, Saskatoon, Saskatchewan 


HERE is a great opportunity for important research work on human 
diseases and infections caused by the consumption of uninspected meat 
and meat products and raw milk and dairy products, and, in general, 

the relation of animal diseases to the health of the human. Not only for 
contagious abortion, but for all animal diseases which may be transmitted in 
any way to man, this same united effort in research work, supervision and 
control should be carried on between the veterinary and the medical professions. 

We are not consistent, sometimes, in our health administration. When 
we wish to protect our municipal water supplies we do not hesitate to consult 
and, if necessary, engage the services of a sanitary engineer who is an expert 
on water problems, but when we wish to protect our municipal meat and milk 
supplies, which are just as important, we usually employ a layman whose 
training and experience, at best, is often that of a sanitary inspector. Rarely 
do we employ a veterinarian, who is, after all, the only properly trained person 
to express a reliable opinion upon the health of those animals producing these 
important foods, and upon the safety of such foods for human consumption. 
I believe that the appointment of a veterinarian to the staff of a municipal 
department of health to inspect and regulate our animal food supplies is most 
important, and the failure to do so probably explains why urban municipalities 
in Canada have made so little progress in the proper safeguarding of such 
foods. The authorities of Canadian cities and towns should insist upon the 
same standard of safety for these foods as the federal government officials 
require for export trade; or, to express this bluntly, why should Canadians 
feed their families on what Europeans refuse to eat? 

For over twenty years the city council of Saskatoon has employed a veter- 
inarian for the supervision of meat and milk supplies. Since 1915, all our 
dairy cattle have been tested for tuberculosis by members of the staff of the 
Health of Animals Branch, Department of Agriculture, Ottawa; since 1922 
all our city’s milk supply has been pasteurized, and since February Ist, 1932, 
all our meat supply has been inspected and stamped by a member of the same 
service of the Federal Department in a small, inexpensive abattoir, approved 
by the Department. 


INSTITUTION OF FEDERAL MEAT INSPECTION IN SASKATOON 
Powers of a City Council in Saskatchewan 


Under the authority of our City Act, every council has the right to make 
by-laws for the inspection of meat and also for the prohibition of the sale of 
uninspected meat, or meat that is not stamped approved; subject, of course, 


*Presented before the Laboratory Section at the Twenty-Second Annual Meeting of the Canadian 
Public Health Association, Saint John, N.B., June, 1933. 
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to the powers contained in the Public Health Act of the province of Saskat- 
chewan and any rules or regulations made thereunder. Not only has the 
council the right to make such by-laws, but where the council is acting as a 
board of health, as it is in this city, it is its duty to protect the public from 
contaminated foods and diseased meats. This is a matter that appears to 
have been forgotten occasionally, or never fully appreciated by some members 
of municipal councils. The municipal council is just as responsible for the 


protection of the health and well-being of citizens as is the medical officer of 
health. 


The By-law 


On November 10th, 1931, the city council passed a by-law, to become 
effective on February Ist, 1932, requiring all meat (beef, veal, pork and 
mutton, but not fowl, wild game or fish) sold to be inspected by a federal in- 
spector and to bear the federal stamp of approval. This by-law was not 
rushed to the council without thought and preparation. The following is a 
brief resumé of the effort. 


Nine or ten years ago blue prints were prepared for a municipal abattoir, 
to be operated under the supervision of a federal meat inspector. These plans 
were approved of by the chief federal meat inspector, but were rejected because 
the city could not entertain the expense. 

In 1928, I had an opportunity of seeing in operation a municipal abattoir 
in Toronto, an expensively built and equipped plant, which has been operated 
at a considerable financial loss. After that I was not so enthusiastic about 
municipal ownership of abattoirs and municipal meat inspection. On the 
same trip a visit was made to the Director-General of the Health of Animals 
Branch at Ottawa, and after that interview I felt even more convinced that 
the best protection for the least money could be obtained by close co-operation 
with that branch of government service. However, nothing could be done in 
our city because, although we had stockyards, we had no abattoir. 


The same year or a little later, in a paper presented before the Sask- 
atchewan Veterinary Association, I emphasized two things: 


1. The value of the services of a well-trained and experienced veterinarian 

in public health work; and 

2. The very important public services rendered by the federal officials of 

the Health of Animals Service at Ottawa. In elaborating upon this 
statement, I made the following remarks: 

‘Again, if any municipality has an abattoir, or will build one, subject to the approval of 
the Health of Animals Branch, and is doing some export business, the department will place a 
federal meat inspector in this plant to inspect, free of charge, not only export, but all the local 
meat supplied to the municipality as well, if the municipality wishes it. Every effort is made 
on the part of this branch of federal service to co-operate with provincial governments and 
municipalities. It is rather strange that greater use is not made of theirservices. It would 
appear to be that the facts are not fully and generally understood. So far, I do not know of 
any city that has availed itself of this inspection service in abattoirs.” 

This statement was made six years ago, so that we were preparing the way 
for the present legislation and waiting for an abattoir to be established. 

At a conference held in our city about four years ago, composed 
of representatives from one of the large packing plants and from the 
board of trade, together with the chief federal meat inspector and civic 
officials, there was a free discussion of federal meat inspection and the 
regulations. It was pointed out at that the federal inspection would 
apply only to animals slaughtered in the plant and that they would not inspect 
dressed animals brought to the plant, either from farmers or others, although 
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the regulations did make provision for such service. In discussing meat 
inspection, at no time have officials of the Health of Animals Service expressed 
approval of the efficiency of the inspection of dressed carcasses with the viscera 
attached. On the contrary, several have stated that such a method of inspec- 
tion is very unsatisfactory, and that the inspection should be done at the time 
of slaughter. About three years ago the provincial government amended the 
City Act, giving the cities authority to make a by-law requiring federal or 
municipal meat inspection. 

Two years ago the Saskatchewan Co-operative Livestock Producers, 
Limited, purchased a large building outside our city limits, made alterations 
to comply with the requirements of the Veterinary Director-General’s Depart- 
ment and started business about the latter part of September, 1931, under 
federal inspection. At last our city had an abattoir, and we immediately 
prepared the city meat by-law, as stated. This is a brief resumé of the events 
and preparations leading up to the present time. 


The By-law in Action 


Since meat inspection has been made compulsory in our city I am more 
convinced than ever that it was urgently needed. A municipal council has 
no more right to permit questionable milk or meat to be sold than it has to 
permit the use of contaminated water. A disease or infection communicable 
to man may render a whole carcass dangerous, or, if not communicable, may 
so lower its quality that the meat is unfit for human consumption. 

During the past fifteen months 34,948 animals were slaughtered, of which 
124, or .3 per cent, were condemned and converted into fertilizer by tankage. 
There have been more condemnations for disease in this fifteen months than 
in the past twenty-five years; in fact, it has been a rare thing in the past for 
a whole carcass of meat to be condemned. Previously such carcasses were 
usually dressed to hide disease as much as possible or converted into sausage 
and consumed. It is always the policy of the federal inspectors to save as 
much meat as is consistent with safety. In addition to the 124 carcasses there 
were 12,639 portions condemned during the same period of time. Tuber- 
culosis was present in hogs in from 25 to 35 per cent. How much of this con- 
demned meat might cause disease in the human I do not know, but I know of 
no good reason why we should be required to eat it. 

Fortunately, cooking destroys most of the infection in meat. Many 
people, however, like their meat rare. Currie, in his text-book on hygiene 
(1930), states that ‘ordinary cooking sterilizes the surface, but in the case of 
large pieces heat penetrates slowly. The centre of a joint, over six pounds in 
weight, seldom reaches 140 degrees F., the thermal death point of bacillus 
tuberculosis for a half-hour’s exposure.” It is in our public eating houses and 
restaurants where these large roasts are likely to be used that there is probably 
the most danger of infection. 

I do not believe conditions are any worse in our city than in any other city 
in the province of Saskatchewan; on the contrary, they are probably better 
because the inspector at our one and only abattoir has informed me that he 
has never found a tuberculous beef from our restricted tuberculosis-free area 
of seven municipalities surrounding this city. (Incidentally, this is an 
important fact bearing out the efficiency of the federal system of tuberculin 
testing of cattle). I understand there are still a number of cities in the 
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province that have no such adjacent area or any protection against bovine 
tuberculosis, so that the number of condemnations for diseased meat in our 
plant must be quite conservative. 

The women of the city were quick to see the advantages of federal meat 
inspection. The endorsation of the meat by-law by the Local Council of 
Women and the presence of the ladies at council meetings had a very strong 
influence on the council in passing the meat by-law. 


ANTEMORTEM EXAMINATION 


There is no question about the need for meat inspection, but there is some 
question as to what constitutes meat inspection. An inspector going from 
butcher shop to butcher shop trying to inspect carcasses and passing on them 
for food is only wasting his time and drawing his salary from the city for little 
or nothing. Efficient meat inspection must be done at the time of slaughter. 
All authorities are agreed on this point. 

Antemortem examination of all animals is necessary for the following 
reasons: 

1. To detect animals, especially hogs, crippled as a result of paralysis and 
injury, or by nutritional diseases due to lack of sunlight. 

2. To detect sick animals suffering with infections and inflammations, 
especially in the incipient state, as influenza in hogs. 

3. To detect immature calves. 

4. To detect any in a dying condition from any disease or injury. 


ENFORCEMENT OF By-LAW 


For a time there appeared to be some misunderstanding about the obser- 
vance of this by-law, promoted by the opposition composed chiefly of selfish 
business interests, a few farmers and local politicians. The city council and 
the public were reminded that they should not expect any more rigid enforce- 
ment of it than any other by-law in the city, as, for instance, the traffic by-law. 
Few by-laws are at all times observed 100 per cent. The council’s attention 
was further drawn to the fact that it was never intended to prevent peddling 
of inspected meat nor to prevent farmers living in the city using their own 
products from their farm, but it was intended to prevent the meat trade selling 


unins pected meat. This, I maintain, has been fairly well done, as the following 
facts will indicate. 


Sale of only inspected meat in stores 


Since February Ist, 1932, there has never been found any uninspected 
meat in the butcher shops (of which there are at present about 46 doing 
business) except on two occasions, and on both of these a written state- 
ment was taken from the offender admitting that he did it and promising that 
it would not occur again. All butcher shops are inspected several times each 
month; for instance, there were 172 inspections of butcher shops made in the 
months of January and February of this year. Each shop, during these two 
months, was inspected anywhere from one to seven times, depending upon the 
conditions and necessity for inspection. 
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Peddling by farmers 


Twice a month inspectors have been sent into various districts of the city 
(where it was thought peddling might possibly occur) to see if they could find 
farmers delivering uninspected meat. They have found them peddling vege- 
tables, fowl, eggs, butter, and, on a few occasions, inspected meat, but never 
once have they found uninspected meat peddled. 

All hospitals in the city and all government institutions use nothing but 
government inspected meat. The relief board has provided the best of 
government inspected meat for persons on relief, numbering nearly 2,000 
families, and a camp of 700 or more single men. 

The freight department of the railway companies refuse to accept at rural 
points shipments of meat for Saskatoon unless it is being sent as a donation, 
and there must be a written statement from the station master at the rural 
point sent to the medical officer of health giving detailed information respecting 
the shipment and where it is going. An inspection is then made here when 
the meat has been delivered. During the year the railway companies have 
found it necessary to notify us only a few times. They have co-operated with 
us in the matter very carefully. 


ADVANTAGES OF FEDERAL INSPECTION 


The federal system of meat inspection is far superior to a municipal system. 
If a city or town has a large abattoir, the plans of which have been or can be 
approved of by the Veterinary Director General at Ottawa, and meat is being 
exported or shipped out of the province from this plant, the department will 
place an inspector there who will inspect all meat passing through the plant; 
and if they pass a by-law requiring nothing but federal inspected meat, 
stamped approved, to be sold in their municipality, they can have all their 
meat properly inspected at no cost to the municipality. Any business man 
would call that a good deal. There are those, however, with selfish interests 
who do not. Some have been advocating municipal inspection; that is, an 
inspector appointed by the city council to inspect at either the butcher shops 
or some convenient centre. There are many objections to any form of muni- 
cipal inspection. It is very difficult to get well-qualified meat inspectors. 
They must be graduates of a recognized school of veterinary science and have 
at least six months’ to one year’s practical experience inspecting in a large 
abattoir under supervision. To use any other man with less qualifications is 
making a farce of meat inspection, and the citizens will not get the protection 
they are paying for. 

If the law permits animals to be slaughtered on farms for city meat supply, 
as is the present practice, the methods and equipment of such slaughter 
are frequently crude and unsanitary. There are usually no refrigeration 
facilities for storage; the meat is liable to contamination with dirt, dust 
and flies. Furthermore, it is not always possible for an inspector to 
guarantee or be reasonably certain, from the inspection of meat alone, 
that the animal was healthy and that the meat is fit for human con- 
sumption, even if the viscera are attached. In the summer such carcasses 








484 CANADIAN PUBLIC HEALTH JOURNAL 


make a dirty, sloppy mess, and in the winter when they are frozen it is impos- 
sible to make a thorough inspection. 

Supposing it were possible for a municipal inspector working under these 
conditions to get good results, then, if he were to condemn say five out of a 
herd of seven hogs, as has been done in our plant, the owner would be very 
wrathful and would immediately start lobbying the aldermen to have the 
inspector ‘‘fired’’ or to compel him to be easier with his condemnations in 
future. It can be readily understood that this would interfere very much 
with the efficiency of the system. On the other hand, the federal inspector is 
working according to regulations prescribed at Ottawa. As long as he adheres 
to these the department is compelled to uphold him in the discharge of his 
duties. In short, there is no local petty politics where there is federal inspec- 
tion carried on at an abattoir. 

What about the municipality that has no abattoir and therefore cannot 
have federal inspection of fresh meats? Citizens living in such municipalities 
should buy inspected cured meat as much as possible, and when it is necessary 
to use uninspected fresh meat they should cut it into small pieces and cook it 
thoroughly. These precautions should be taken until such time as they can 
get an abattoir and have efficient inspection rather than to try some ineffi- 
cient, costly means of local inspection as that done by a layman. 

We believe we are saving our city annually four or five thousand dollars 
and providing the citizens with a much better system of meat inspection than 
would have been possible otherwise. 


DISEASES CAUSING CONDEMNATION OF WHOLE CARCASSES 
Saskatoon Abattoir—February Ist to April 30th, 1932 
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Condemned | Condemned | Condemned | Condemned 
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28 71 8 17 





Total number of killings, 34,948; portions of carcasses condemned, 12,639; total number 
of whole carcasses condemned, 124. 





Students’ Health Service of Dalhousie 
University’ 


H. G. GRANT, M.D. 
Dean of the Faculty of Medicine, Dalhousie University, Halifax 


HE Students’ Health Service was established at Dalhousie Uni- 
/- versity during the term 1931-32 by the late Dr. W. H. Hattie, 

then Assistant Dean of the Faculty of Medicine. In that year 
each student was given a thorough physical examination, and a consulta- 
tion service was held daily at the Public Health Clinic, where drugs and 
dressings were provided for minor ailments. A certain amount of 
hospitalization was included. 

The examinations revealed various forms of disease and many 
physical defects among the student body. In the first year 855 students 
were examined. One case of active pulmonary tuberculosis was dis- 
covered at the time of examination, and three more developed during 
the term; there were also nine arrested cases of pulmonary tuberculosis. 
Seventeen of the students were found to be suffering from organic 
heart disease; a few from diabetes, hypertension, and nephritis. In 
most cases the student was not aware of his illness. The chief defects 
were those of vision, nose and throat, posture, teeth, and feet. 
As the first year’s work showed beyond doubt the value of the 
service, it has been continued and somewhat elaborated. This year 
the service functions under a committee appointed by the Senate. 
There is a representative from each faculty, and one from King’s 
University. 

The programme arranged for the second year was as follows: 

1. A physical examination of each student, including blood pressure, 
testing of the sight and hearing, examination of the throat and teeth, 
and urinary analysis. 

Special attention was given to the examination of the heart and 
lungs. Each student was fluoroscoped and all suspicious chest cases 
were X-rayed. 

2. Consultation service,—the Director of the Health Service was 
in attendance daily at the Public Health Clinic to advise students con- 
cerning their ailments, and also to treat minor illnesses. 

3. Vaccination against smallpox, and the re-vaccination of those 
who had been vaccinated more than five years ago. 

4. Testing for susceptibility to diphtheria and scarlet fever and 
immunization if required. 


5. The examination of food handlers at the women students’ 


*Presented at the Twenty-Second Annual Meeting of the Canadian Public Health Association, 
Saint John, N.B., June, 1933. 
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residence. Most of the women at Dalhousie are housed at Shirreff Hall. 
The staff here were given a physical examination, with particular 
reference to the carrier state. It was not possible to render a similar 
service to the men, as they were in private homes throughout the city. 

6. A few lectures on personal hygiene were given to the student 
body. 

In the second year, that is, the term of 1932-33, there were nine 
hundred and twenty-nine students examined. Below is shown a 
summary of the personal histories and physical findings of the student 
group for this period: 


TABLE I 


PERSONAL HISTORIES IN A GRouP OF 929 STUDENTs, 1932-33 








| Total in all 


























Faculties Women | Men 
—_——$}]2$ $$ | _ - _ | _ | — 
No. | Percent | No. | Percent | No. | Percent 
Number examined | 929 215 714 
PITA os kk concede Senden | 15 1.6 | 1 4 14 1.9 
MIA ks Gh tak xka Ne asaseres 16 Ree 5 2.3 il 1.5 
0 ee eee 76 8.1 13 6.0 63 8.8 
ONIN SHOE ics o's n Hae dace c 164 17.6 29 13.4 135 18.9 
NN TUE... os. eS SS ss 19 2.0 5 2.3 14 1.9 
hs CN ENO is od5 oc bandos es 5 5 1 4 4 5 
Frequent sore throat.......... cb aa 10.1 18 8.3 76 10.6 
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Blood spitting......... Se Rv vile 7 a zs 53 7 9 
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Bilious attacks or sick headaches. . | 38 4.0 13 6.0 25 3.5 
ee ee ee ee eee iL... 46 | 12 5.5 31 4.3 
ae Sy 22 2.3 7 3.2 15 2.1 
Shortness of breath......... se 14 1.5 2 9 12 1.6 
Swelling of feet or ankles...... 2 2 1 4 1 1 
Sleeplessness............. steth 6 6 1 4 5 oe 
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INS os oo dc ee eee 93 10.0 33 15.3 60 8.4 
Wearing eye glasses. . ee? | 413 44.4 101 46.9 312 | 43.6 
Taken from school for illness......}| 189 20.3 52 24.1 137 19.1 
Run down periods............ 55 5.9 19 8.8 36 5.0 
Tonsillectomy........ selon ..| 474 51.0 103 47.9 371 51.9 
Appendectomy................ 108 11.6 32 14.8 76 10.6 
Environment—Rural........... | 229 24.6 | 44 20.4 185 25.9 
Urban... ....| 700 | 75.3 | 171 79.5 | 529 74.0 
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That part of the programme dealing with vaccination and revacci- 
nation, and also the testing for susceptibility to diphtheria and scarlet 
fever, was not carried out. This service was voluntary and the 
students paid little attention to it. The attendance at the lectures on 
personal hygiene was disappointing. 

The service did not provide for complete medical care, nor for the 
payment of surgical or nursing fees, dental treatment, or hospitaliza- 
tion. It was conducted at a cost of five dollars a year per student. This 
fee was included in general registration. One of the medical members 
of the Public Health Clinic directed the service, for which he received 
an honorarium. The physical examinations were carried out by the 
medical staff of the Public Health Clinic under an agreement by which 
they received two dollars an examination. The number of examina- 
tions was limited to three an hour. The form used for record purposes 
was simple and yet comprehensive enough to be useful for future 
statistical purposes. 

Of the nine hundred and twenty-nine students examined, two hun- 
dred and fifteen were women and seven hundred and fourteen men. 
Fifteen gave a history of having had tuberculosis, sixteen typhoid, 
seventy-six diphtheria and one hundred and sixty-four scarlet fever, 
while one hundred and thirty-seven had suffered from pleurisy. Forty- 
four per cent of the students were wearing eye-glasses at the time of 
examination; fifty-one per cent had had their tonsils removed, and over 
eleven per cent had been operated on for appendicitis. Eleven per 
cent of the women gave a history of dysmenorrhoea. 

The results of the examination of this group of apparently healthy 
young adults are quite interesting. Of the total, seven hundred came 
from cities and small towns, and two hundred and twenty-nine from 
essentially rural parts. Fifty per cent were between the ages of sixteen 
and twenty inclusive, forty per cent from twenty-one to twenty-five 
inclusive, and ten per cent over the age of twenty-five. 

The general physical development of the student group was very 
good: eighty-three per cent were rated good, fifteen per cent as fair, 
and two per cent poor. The state of nutrition was also good: only 
ninety were rated fair, and eleven poor. Regarding posture, sixty-two 
were considered abnormal, scoliosis and kyphosis being most common. 
The condition of the skin was abnormal in one hundred and thirty cases; 
most of these were acne vulgaris, or seborrhoeic dermatitis. There 
were a few cases of psoriasis and scabies. In twelve hernia was present, 
ten of these being inguinal. Thirty had varicose veins, and fifty-six 
of the men had varicocele. Over twelve per cent had abnormal 
conditions of the feet, chiefly flat feet. The shape of the chest was 
abnormal in one hundred and nineteen cases; one hundred and ten were 
classified as flat, five as barrel shaped, and four pigeon breast. 

The sight was tested by using the Snellen charts at a distance of 
twenty feet. Those wearing glasses were tested with their glasses. 
Two hundred and twelve had abnormal vision, due in practically all 
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TABLE II 


PHyYsICAL EXAMINATION OF 929 STUDENTs, 1932-33 





Total in all 
Faculties Women Men 
Physical findings |- 





Per cent No. Per cent No. Per cent 





Number examined | 215 
Condition of skin—abnormal..... .| 29 
Posture—abnormal 8 
Spinal curvature { scoliosis 3 
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cases to errors in refraction. These tests were not carried out by eye 
specialists, but by the regular examiners. 

The tonsils were definitely infected in one hundred and thirty-one 
cases; in thirty-four others they were hypertrophied, and in fifty-two 
smaller tlan normal. When we consider that fifty-one per cent of the 
students had had their tonsils removed before coming to college, it 
seems remarkable that such a large number should present pathological 
conditions. Here again the examinations were made by the regular 
examiners. 

Nasal obstruction was reported in one hundred and twenty-three 
cases. As this examination was also carried out by the regular exam- 
iners, it is difficult to know how much importance to attach to it. 

The condition of the teeth was unusually good, only fifty-five 
requiring treatment. 

There were thirty-two students with systolic blood pressure over 
140—five women and twenty-seven men. Of these, ten were considered 
cases of essential hypertension. Three women had systolic blood 
pressure of less than 110. Two of the men had diastolic pressure 
over 90, while two women had less than 60. 

Twenty-five showed albuminuria at the time of examination and 
ten glycosuria. Eight presented microscopic urinary changes—seven 
the presence of pus cells and one the presence of blood. Of those 
presenting glycosuria, three were diabetes and one renal glycosuria. 
No true cases of nephritis were found. 

Special care was taken to detect tuberculosis and heart disease. 
All cases suspected of having either condition were referred for special 
examination. 

There were twenty-five students suffering from chronic rheumatic 
heart disease, four of uncomplicated cardiac hypertrophy, and one of 
auricular fibrillation. Seventy presented functional murmurs; eleven, 
different types of arrhythmia. 

Of the chronic rheumatic heart cases, seventeen had mitral regurgi- 
tation, two mitral regurgitation with stenosis, three aortic regurgitation, 
and three aortic and mitral disease. The case of auricular fibrillation 
was treated with quinidine and is apparently cured. 

The arrhythmias were four of sinus arrhythmia, six of extra systole 
and one of paroxysmal tachycardia. 

In the majority of cases of organic heart disease the student was 
aware of his disability. In a few cases, however, there was neither 
history of rheumatic fever nor symptoms referable to the heart, and the 
student was not cognizant of his condition. All cases, organic and 
functional, will be kept under observation and re-examined during 
their stay at Dalhousie. 

The pathological conditions of the lungs were as follows: active 
pulmonary tuberculosis five, all cases in the men; inactive pulmonary 
tuberculosis eighty-three, sixteen in the women and sixty-seven in the 
men; healed pleurisy with no evidence of pulmonary lesion forty-three, 
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eight in the women and thirty-five in the men; chronic non-tuberculous 
lesions (such as asthma, bronchitis and empyema) sixteen, all in the 
men. 

A comparison of the health of the women and men, during the two 
years the service has been in force, shows a decided difference in 
favour of the women. The relative number of defects is less, as is also 
the amount of disease. Defects of vision and abnormalities of the feet 
were more common in the women. 

The consultation service was well used during the year. Over three 
hundred and fifty students were interviewed concerning physical dis- 
abilities, and over two hundred reported for the treatment of minor 
illness. It was during an interview for advice concerning a slight defect 
that one of the cases of active tuberculosis was discovered. 

In conclusion, it is felt that the service has been of definite value 
to the students, both in determining their condition at the beginning 
of the year and in helping them throughout the term. It is by no 
means complete. Two important things, medical treatment and 
hospitalization, are not yet included. The University plans to con- 
tinue the work and it is hoped that each year will see some necessary 
improvement added. 

Acknowledgment is hereby made to the staff of the Public Health 
Centre for the examination of the students, and especially to Dr. C. 
W. Holland for the examination of heart cases, and Dr. T. M. Sienie- 
wicz for the examination of the chest cases. 


REPORTED CASES OF CERTAIN COMMUNICABLE DISEASES IN CANADA* 
BY PROVINCES—AUGUST, 1933 


Nova Mani-|Saskat- British 
Diseases P.E.I.| Scotia) wi Quebec | Ontario ba |chewan | Alberta) Columbia 


Diphtheria I 9 51 30 2 
Scarlet Fever... 85 68 17 
88 25 


Whooping 

eee 323 584 
German Measles} | — | 2 
Mumps 66 
Smallpox — 
Cerebrospinal | 

Meningitis ... Bf | 1 
Anterior 

Poliomyelitis . ¢ 13 
Typhoid Fever.. 62 
Trachoma 15 























*Data furnished by the Dominion Bureau of Statistics, Ottawa. 
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A MOST IMPORTANT UNDERTAKING 


O statistical data collected and compiled by any country is of 
N greater importance than that relating to the fundamental facts 
concerning its people. The value of such data from the stand- 
point of the government is at once appreciated. In its published 
reports the public health administrator reads the records of achieve- 
ment or failure of his efforts in the prevention and control of disease. 
Life insurance companies find the evidence of the improved health 
of the country in the steadily increasing tenure of life. In the field of 
medical practice, physicians turn to the records of past years to glean 
facts concerning the prevalence of a disease and to evaluate the success 
of treatment. 

Of first importance is the registration of every birth and death; 
but if the records are to be of value from the medical standpoint, 
certain essential facts must be recorded. Two things are essential: 
first, the form of registration must be adequate in eliciting the desired 
information; second, the physicians must carefully supply the data re- 
quested. The form of the medical certificate varies in different 
countries. In 1927 the International Institute of Statistics studied, 
with the hope of international uniformity, three suggested forms 
designed to bring out with the maximum precision the opinion of the 
medical practitioner in attendance regarding the cause or causes of 
death. It was not possible, however, to recommend the adoption of a 
new certificate at that time, in view of the recent adoption of new 
forms by a number of countries. Recognizing the desirability of im- 
proving the medical certificate in use in Canada, the Dominion Bureau 
of Statistics has consulted with the various provincial governments. 
The initiative for this important step has been taken by Mr. E. S. 
Macphail, who, as chief of the Division of Census and Vital Statistics, 
has been untiring in his efforts to achieve the highest standards in 
the collection and compilation of our national vital statistics. 

In this issue the subject is clearly brought before the profession by 
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Mr. T. E. Ashton, and Mr. Macphail, in his Discussion, has given 
essential information in order that the situation may be clearly under- 
stood. The present form of the certificate is unsatisfactory. It has 
long been apparent that physicians have misunderstood the questions 
relating to the cause of death, giving usually the terminal conditions 
instead of ‘‘the disease present at the time of death which initiated 
the train of events leading thereto’. Every divisional registrar has 
been called upon from time to time to obtain additional information 
from physicians, due to this misunderstanding of what is necessary if 
a proper classification of cause of death is to be made. Rules of choice 
of causes must, of necessity, be formulated. The danger in their use 
lies in the selection of a cause of death from among those enumerated 
by the physician which may not be in accordance with the physician’s 
opinion. The classifying of deaths calls for medical judgment. It is 
logical, therefore, to look, in the future, for the filling of such positions 
by physicians who have received, in addition to their medical training, 
specia] training in statistics. Such medical direction would further 
strengthen the confidence of the profession in our vital statistics. 

The new medical certificate must be compiled with the one ob- 
jective of bringing out clearly the physician’s opinion as to the cause. 
How can this best be achieved? The Section of Vital Statistics of the 
Association is actively interested and is co-operating with the Dominion 
Bureau. The Canadian Medical Association would undoubtedly be 
pleased to co-operate in the preparation of the certificate, as it is a 
matter that vitally concerns the profession. By careful consideration 
on the part of all concerned, a more satisfactory medical certificate 
can be evolved, marking a further advance in the standard of our vital 
statistics. 


THE QUARTERLY LETTER FROM GREAT BRITAIN 


HE publication of the first quarterly letter of news relating to 
T recent developments in public health in Great Britain was greatly 
appreciated by readers of the JOURNAL. We are indeed fortunate 
that Dr. George F. Buchan has undertaken to contribute this letter 
regularly. Dr. Buchan, who is one of the outstanding public health 
authorities of England, is Medical Officer of Health of Willesden, one 
of the boroughs of London, and a member of the faculty of the London 
School of Hygiene and Tropical Medicine, and of Guy’s Hospital 
Medical School. He was honored recently in being elected chairman 
of the Council of the Royal Sanitary Institute for the year 1933-34. 
Dr. Buchan’s letters will be welcomed as further evidence of the 
mutual interest in the development of public health in Great Britain 
and Canada. 





Appointment of Robert E. Wodehouse, 0O.B.E., M.D., D.P.H.., 
as Deputy Minister of Pensions and National 
Health, Canada 


N the appointment of Dr. Robert E. 

Wodehouse, O.B.E., D.P.H., as De- 

puty Minister of Pensions and Na- 
tional Health, the Government of Canada 
has chosen one who to a broad experience 
in the practice of medicine has added 
years of experience in the administration 
of public health, both with official and 
voluntary agencies, and who, through 
long service in the Great War, is in a 
position to appreciate the problems of the 
returned soldiers. 

Dr. Wodehouse graduated in medicine 
from the University of Toronto in 1906. 
After two years of post graduate study 
he practised in Fort William, Ontario. 
In 1910 he was appointed Medical Officer 
of Health for the city of Fort William, 
serving in this capacity until he was 
appointed Provincial District Medical 
Officer for the northwestern area of 
Ontario. Enlisting at the commencement of the war, Dr. Wodehouse 
first served as Assistant Water Expert, Valcartier Camp, in September, 
1914, and later was appointed Sanitary Officer for the First Canadian 
Division Headquarters in France. Subsequently he became Officer 
Commanding of the Canadian Convalescent Hospital at Bearwood, 
being gazetted Lieutenant-Colonel in 1917. Further recognition of 
his valuable services was evidenced by the conferring of the O.B.E. 
in 1919. 

On his return he resumed his appointment as District Medical 
Officer of Health, and in 1920 received the Diploma of Public Health 
from the University of Toronto, following a course of post graduate 
study. In 1921 he was chosen executive secretary of the Canadian 
Tuberculosis Association. Continuing the valuable work of Dr. G. 
D. Porter as secretary, Dr. Wodehouse led the forward movement for 
sanatorium accommodation throughout Canada. During his tenure of 
office the campaign against tuberculosis was greatly strengthened by 
the conduct of field studies and demonstrations arranged through the 
aid of the Canadian Life Officers’ Association and the Canadian Red 
Cross Society. The present excellent position of treatment facilities 
for tuberculosis in Canada is, in large measure, due to his leadership. 

To Dr. Wodehouse the Canadian Public Health Association extends 
its heartiest good wishes on his new appointment. 
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QUARTERLY LETTER FROM GREAT 
BRITAIN 


GEORGE F. BucHANn, M.D.; F.R.C.P., D.P.H. 
London 


OUSING is still “in the air” in 

Great Britain. Politicians and 
Town Councillors are all speaking 
about it. The Minister of Health has 
determined to have all slums cleared 
and great activity prevails. 

London has adopted a large scheme 
involving the displacement and re- 
housing of 250,000 persons at an 
estimated cost of £35,000,000. The 
programme will be carried out over 
a period of 10 years. There is, of 
course, a good deal of difference be- 
tween promise and performance. The 
housing programme of the London 
County Council adopted in 1930 was 
planned so that some 34,670 houses 
would be built in five years and the 
cost of this five-year plan was esti- 
mated at £21,825,000. But this pro- 
gramme is still unfinished, and to com- 
plete their new ten-year programme 
the London County Council will cer- 
tainly have to be busy. 


LORD MOYNE’S REPORT 


A REPORT by a committee set up 

by the Minister of Health under 
the Chairmanship of Lord Moyne, to 
determine what further steps are 
necessary to secure the maintenance 
of a proper standard of fitness for 
human habitation in working class 
houses and to promote the supply of 
such houses without public charge has 
just been published. The central fea- 
ture of this report is a recommenda- 
tion that a strong central public utility 
council should be appointed by the 
Minister of Health. The function of 
this Council is mainly to encourage 
co-operation between local housing 
authorities, public utility societies and 
private persons interested in voluntary 
housing activities. Such a Council 
will no doubt be useful, but it is un- 
likely to be able to render any great 


help. The fact is that the Minister 
of Health and the local authorities 
throughout England and Wales 
already have ample powers to clear 
slums and to put houses into a satis- 
factory sanitary condition. The fact 
that these powers are not exercised to 
the full is mainly due to questions of 
policy and finance. Medical officers 
of health in this country, however, are 
anxious that existing powers should 
be used and are urging local authori- 
ties to this end. I have little doubt 
that were each local authority in Eng- 
land and Wales to prepare for its 
area a careful plan for the betterment 
of housing conditions, the abatement 
of overcrowding and the re-housing 
of all displaced persons and to pur- 
sue that plan steadily over a number 
of years, the conditions which are now 
so graphically described by housing 
reformers from the platform would 
disappear. 


THE UNIVERSITY OF LONDON 


"THE laying of the foundation stone 

of the University of London on 
the 26th June, 1933, on the Blooms- 
bury site, was a picturesque and 
important ceremony. The King, who 
laid the foundation stone, was accom- 
panied by the Queen. The audience 
included the academic heads of the 
principal seats of learning both in the 
new and the old worlds. The touch 
of colour given by academic garb 
added beauty to the occasion. 

Apart, however, from the setting, 
the importance of the ceremony can- 
not be over-estimated. It is a curious 
fact that although London is the heart 
of the Empire, it has no proper uni- 
versity. There are a number of col- 
leges lost in several sites in this teem- 
ing city which constitute at present 
the University of London, but when 
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the new university, which has been 
planned by Mr. Charles Holden, 
F.R.I.B.A., is completed in about ten 
years’ time, London will have an edi- 
fice of learning worthy of its position. 


THE BRITISH POST-GRADUATE HOSPITAL 
AND MEDICAL SCHOOL 


§ OME years ago a committee was 

set up by the Government to con- 
sider the question of post-graduate 
medical education in London. The 
committee reported that there was 
need for a School of Hygiene and 
Tropical Medicine, and also need for 
a Post-Graduate Hospital and Medical 
School. The first part of the report 
was given immediate effect to as a re- 
sult of the munificence of the Rocke- 
feller Foundation, and the London 
School of Hygiene and Tropical 
Medicine was erected on the Blooms- 
bury site of the University of London. 

There has been delay in the estab- 
lishment of a British Post-Graduate 
Hospital and Medical School for 
various reasons, but the work of 
establishing such a school was at last 
begun on July 17th, 1933, when the 
foundation stone was laid by the 
Chancellor of the Exchequer, Mr. 
Neville Chamberlain. The new build- 
ings will be built on the site of one 
of the London County Council’s Hos- 
pitals at Hammersmith and will con- 
sist mainly of laboratories, lecture 
theatres and non-residential accommo- 
dation for professors, the Dean of the 
School, and students, while the exist- 
ing hospital will be developed and 
adapted to include two new blocks of 
buildings for Casualty, Receiving and 
Out-Patient Departments, a new ward, 
provision for centralising the sterilisa- 
tion of dressings, and a massage and 
light section. 

There is ample land here for fur- 
ther development and as financial re- 
strictions are removed no doubt there 
will be considerable enlargement. It 
will soon be the duty of the Governors 
of the School to consider the per- 
sonnel to be appointed and how the 
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School may be made attractive to 
medical men desiring a post-graduate 
course in London. The Chairman of 
the Governors is the Rt. Hon. Sir 
Austen Chamberlain, K.G., M.P., and 
as he is a man who is thoroughly con- 
versant with all aspects of this work, 
we may safely rely on his judgment 
in the maturation of the plans and 
ideals with which this British Post- 
Graduate Hospital and Medical School 
has been inaugurated. 


PUBLIC HEALTH IN SCOTLAND 


HE Scot proverbially is known as 

a man of careful habit. The need 
for economy in public health has been 
variously stated by various persons in 
high authority for the last few years, 
but it has been left to Scotland to take 
a practical step. 

Scotland is taking stock of its 
public health service. A committee 
for that purpose has been appointed 
by the Scottish Health Department to 
enquire into the policy and organisa- 
tion of the service and as to whether 
the services are developing on sound 
lines and whether they are doing their 
jobs in the most effective and econ- 
omical manner. 

This is a very difficult problem to 
tackle. It is practically impossible to 
put down the value of health work 
in pounds, shillings and pence, but the 
terms of reference to this committee 
are certainly interesting and its report 
should be worth reading. 

The general experience of the re- 
sult of the work of committees of this 
character is that they usually recom- 
mend the raising of the lower stand- 
ards of service to the higher standards, 
with the result that expenditure is 
increased. 


THE MEDICAL RESEARCH COUNCIL 


WHEN the sudden death of Sir 

Walter Fletcher occurred, 
many of us thought that it would be 
impossible to find a man adequately 
to replace him. But the choice of the 
Medical Research Council has fallen on 
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Professor Edward Mellanby of Shef- 
field. Professor Mellanby is well known 
throughout the world for his many 
researches and particularly his work 
on Rickets. From my personal knowl- 
edge of Professor Mellanby I am sure 
that no one could possibly fill this 
most difficult post better. Professor 
Mellanby takes a generous view of 
research and does not confine research 
to laboratory work alone. Clinical and 
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field researches are probably more 
difficult than research in vitro and are 
quite as likely to produce important 
results. I am sure that during Pro- 
fessor Mellanby’s term of office as 
Secretary of the Medical Research 
Council all forms of research will be 
encouraged by him, and the Council 
are to be congratulated on their choice 
of a successor to Sir Walter Fletcher. 





EPIDEMIOLOGY AND VITAL STATISTICS 





The Diphtheria Toxoid Reaction Test in 30,000 
Children 


N. E. McKINNON, M.B., anp MARY A. ROSS, M.A. 
School of Hygiene* and Connaught Laboratories, University of Toronto 


"THE reaction test!, developed by 

Moloney, has now received 
general acceptance as an efficient 
adjunct in toxoid administration. In 
fact, recognition of the value of the 
test has been a significant factor in 
the increase in the use of toxoid. 
When toxoid was first introduced, its 
adoption was delayed in many quar- 
ters largely on account of fear of 
reactions. Accumulated experience 
has shown that, while some reactions 
may occur, the individuals who show 
such reactions can be readily detected 
beforehand by the reaction test, and, 
by decreasing the dosage of toxoid 
in accordance with the reading, sub- 
sequent reactions can be avoided.? 
The wider use of the test now prompts 
the presentation of data collected in 
1926-29 by Burke? and his colleagues 
of the Department of Public Health, 
Toronto. 

The reaction test consists of the 
injection of 0.1 cc. of toxoid, of ap- 
propriate dilution, in the skin of the 
forearm. (The dilution is made in 
the laboratory, so that the material 
distributed is ready for use.) Those 
who are sensitive to the protein in 


the filtrate of a culture of Corynebact. 
diphtheriae show redness, sometimes 
accompanied by induration, at the 
site of the injection. This reaction 
reaches its height in 24-48 hours, 
after which time it fades, and may 
leave, depending on the degree of the 
reaction, transient staining. It may 
show definite scaling. To get the 
full information from the test in 
regard to the sensitivity of the 
individual, the reactions should be 
read in 24 to 48 hours. 


As sensitivity to diphtheria protein 
and not susceptibility to diphtheria is 
the factor on which any untoward 
reaction to toxoid, in prophylactic 
dosage, or any visible reaction to the 
reaction test depends, the reaction 
test is used to detect those who, on 
account of their sensitivity, would 
show such reactions if given toxoid. 
The degree of reaction to the test is 
commonly used as a basis for gauging 
the dosage of toxoid in those who are 
sensitive. The same test material is 
also used extensively as a control in 
the Schick test in place of the heated 
toxin. 


*From the Department of Epidemiology and Biometrics. 
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Frequency of Sensitivity 


Table I shows the readings of the 
reaction test in 30,766 children, the 
majority in the public schools, a few 
infants and pre-school children being 
included. These readings can be 
taken as fairly representative of 
children in a similar environment, 
namely, an urban community with a 
high prevalence of diphtheria. In 
rural sections less sensitivity is en- 
countered. 
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32 showed some slight redness at the 
site, and none showed any induration, 
Among 267 5-year olds, but 2 re- 
actions with induration were encoun- 
tered. The frequency of more marked 
reactions then increases, so that at 
14, 20 per cent showed induration at 
the site of the test. 


The table clearly demonstrates, 
therefore, first, that in infants and 
the pre-school group, sensitivity is 
practically a negligible quantity 


TABLE I 
READINGS OF REACTION TEST 
Group of 30,766 children, Toronto, 1927-1929 








Total 


; + - ae ee 
Age Number Percent Number Percent Number Percent Number Percent Tested 


0- 


CeoONI Sar wnwree 


2052 
1591 


1673 


Total 19925 





— No vissble reaction at site of test. 


2 
3 
2 
3 
5 
5 
5 
6 
8 
7 
1 


184 


1 





+ Redness of 1 cm. or less—with no induration. 
++ Redness greater than 1 cm.—with no induration. 


+++ Redness accompanied by induration. 


The necessity for consideration of 
the age is at once apparent. Whereas 
over 90 per cent of the children under 
6 years of age gave negative readings 
to the test and might, therefore, be 
given toxoid in regular dosage without 
subsequent reaction, only 46 per cent 
of the 14 year old group gave negative 
readings, the majority—54 per cent 
—showing some evidence of sensi- 
tivity to toxoid, as evidenced by a 
positive test. Not only do the read- 
ings change from negative to positive 
as age advances in these children, but, 
among the positives, the proportion 
who show much more marked re- 
actions definitely increases. Of 184 
children under 5 years of age, only 


(these children, therefore, in general 
can be given toxoid without the pre- 
liminary reaction test); and, second, 
that in school children there is a very 
significant amount of sensitivity 
which makes highly desirable the use 
of the reaction test for this group. 


Sensitivity vs. Immunity 


Table II shows the readings of the 
reaction test in a selected group of 
children who did not show any re- 
action at the site of the Schick toxin 
injection and are recorded, therefore, 
as Schick-negative. It will be ap- 
preciated that a reaction at that site 
might be due to two factors, (1) sus- 
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ceptibility to the toxin and (2) senst- 
tivity to the protein content of the 
material. This group were not sus- 
ceptible to the toxin, nor were they 
sensitive to the protein to such a 
degree that a reaction might be in- 
duced by the small protein content 
of the toxin. While 70 per cent of 
them showed no reaction at the site 
of the control (the reaction test 
material being used as a control in 
the Schick test in place of the heated 
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veloping at any time during the 
process. (The fact, too, that when 
using the diluted toxoid as a control 
in the Schick test one finds in the 
pre-school group approximately one 
sensitivity reaction for every 5 or 6 
immune reactions, while from 6 years 
on the ratio changes till at 14 it is 1:1, 
practically confirms this and suggests 
that age per se is a factor in the 
development of sensitivity). 


TABLE II 


REACTION TEST READING IN “SCHICK-NEGATIVES” 


_ apes Soe aes 
Age Number Percent Number Per cent Number Percent Number Percent Total 


0-1 5 100 os 
1 6 100 = 
2 14 100 em 
3 13 100 as 
4 il 78.8 3 21.4 
5 58 93.6 3 4.8 
6 369 84.1 39 8.9 
7 452 84.3 56 10.5 
8 589 77.3 115 15.1 
9 589 74.1 136 17.1 
10 587 71.2 146 oa 
11 555 64.5 185 21.5 
12 525 60.9 218 25.3 
13 412 60.5 182 26.7 
14 231 52.7 124 28.3 

Total 4416 70.0 1207 19.1 


i = as re 14 
ss ‘is <8 ass 13 
Ae ‘is te ze 14 
1 1.6 de ee 62 
15 3.4 16 3.6 439 
12 2.2 16 3.0 536 
33 4.3 25 3.3 762 
32 4.0 38 4.8 795 
39 4.7 52 6.3 824 
54 6.3 66 0 860 
62 7.2 57 6.6 862 
40 5.9 47 6.9 681 
50 11.4 33 7.5 438 
338 5.4 350 5.5 6311 





— No visible reaction at site of test. 


+ Redness of 1 cm. or less—with no induration. 
++ Redness greater thon 1 cm.—with no induration. 


+++ Redness accompanied by induration. 


toxin), 30 per cent showed a reaction 
at this site, indicating that they were 
sensitive to the greater protein con- 
tent in the control, though not to the 
lesser protein content of the toxin. 
The table indicates clearly the lack 
of parallelism between sensitivity and 
immunity. While these 6,000 child- 
ren had developed immunity (in the 
sense of the Schick test), 70 per cent 
showed no evidence of sensitivity. 
That they may have lost their sensi- 
tivity is possible and, in some at 
least, is highly probable. The fact 
that 33 Schick-negative children, 1-3 
years of age, showed no sensitivity is 
strong evidence that immunity may 
be obtained without sensitivity de- 


Reactions to Prophylactic Toxoid 


No data are presented here to show 
the frequency of reactions subsequent 
to prophylactic doses of toxoid in 
children showing varying degrees of 
sensitivity. The fact that the degree 
of reaction can be anticipated by the 
reading of the reaction test was fairly 
established before the immunization 
campaign in which these data were 
collected was undertaken. This was 
corroborated by Burke? very early 
in the campaign; following close 
observation of subsequent reactions, 
in preliminary work among small 
groups of children, he laid down defi- 
nite criteria for gauging the dosage in 
immunization of reactors. There- 
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after, during the campaign, children 
who showed no reaction, or redness 
no greater than 1 cm. in diameter and 
not accompanied by induration, were 
given the regular dosage of toxoid. 
No reactions of any significant degree 
were encountered by following this 
procedure—proof in itself that a 
negative reaction test reading, or one 
showing but slight redness, indicates 
that such an individual can be given 
the regular dosage of toxoid without 
subsequent reaction. At the same 
time, children who showed redness 
greater than 1 cm. in diameter, not 
accompanied by induration, were 
given smaller doses of toxoid; again 
no reactions of any significance were 
encountered in this group. The 
early experience showed, however, 
that if induration were present at the 
site of the reaction test, the regular 
dosage of toxoid would be followed by 
significant local and, at times, general 
reaction. For this reason, after the 
preliminary observations, the im- 
munization of children showing such 
reactions was not carried out. As 
Burke has stated, “That such re- 
actors might be successfully immu- 
nized by very small doses was recog- 
nized, but their immunization without 
the likelihood of severe reactions 
would require such personal atten- 
tion as could not be given by the 
general organization. There was evi- 
dence from the work of Dudley, and 
Moloney and Fraser that many of 
these reactors were already immune. 
The decision, therefore, in the Tor- 
onto campaign was not to give them 
toxoid.” (At the present time, 
specially diluted toxoid is provided 
for the immunization of reactors). 


Immunity Status of Reactors 


The opportunity was thus pre- 
sented of learning the liability to 
diphtheria of such a group of strong 


reactors. As has been shown in an 
earlier communication’, the amount 
of diphtheria that occurred in this 
group in a period of observation of 
3% years was only 20 per cent of the 
rate in unselected controls corrected 
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to the same age and time distribution. 
This, at first, might suggest that the 
strongly positive reading to the re- 
action test indicates a fair degree of 
immunity. Such a conclusion, how- 
ever, is not warranted. A positive 
reaction only indicates, as noted, a 
previous association with diphtheria 
bacilli. Such association may pro- 
duce a variety of result: 

1. Immunity without sensitivity 
(to a demonstrable degree), as 
evidenced by 70 per cent of the 
Schick-negative group. 

. Immunity with sensitivity, as 
evidenced by the 30 per cent 
with a positive reaction test in 
the Schick-negative group. 

. Sensitivity without immunity, 
as evidenced by the occurrence 
of diphtheria among 3+ reac- 
tors, and by the findings of 
titrating the antitoxin content 
of the blood of reactors‘. 

4. Neither demonstrable sensitivity 
nor immunity. 

Groups 2 and 3 would show similar 
positive readings to the reaction test, 
though their immunity status would 
be entirely different. While, there- 
fore, in a group of reactors, having 
had previous association with diph- 
theria bacilli, some will have de- 
veloped varying grades of immunity, 
and thereby the group as a whole 
will show less diphtheria than un- 
selected controls, there is no indica- 
tion in the individual case in regard 
to the immunity status. The re- 
action test, therefore, cannot be used 
as a test of immunity. This is en- 
tirely analogous to the positive tuber- 
culin test‘ and the early reaction 
in re-vaccination® which indicate, 
respectively, sensitivity to tubercle 
bacilli or to vaccine (or variola) virus, 
but give no indication of immunity. 


Summary and Conclusions 


The readings of the reaction test in 
30,766 children are presented. 

In infants and the pre-school group 
positive reactions occur but seldom 
and strongly positive but very rarely. 
In general, therefore, such children, 
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may be given the regular dosage of 
toxoid without a preliminary test. 

As school life advances, positive 
reactions occur in greater frequency 
and the proportion of strongly posi- 
tive readings increases to a significant 
degree. In school children (as in 
adults), therefore, the use of the 
reaction test is strongly urged. This 
is particularly true in an urban en- 
vironment. 

Sensitivity occurs without immu- 
nity and immunity occurs without 
sensitivity; the reaction test, there- 
fore, should not be used in the indi- 
vidual case as a test for immunity, 
although reactors, as a group, have 
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more immunity than unselected con- 
trols. 
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HOT WEATHER PROBLEMS 


7 HE hot, dry weather of the past 

summer brought with it many 
problems in sanitation. Health officers 
have been busy with complaints which 
would not have originated in normal 
years. Streams decreased so much in 
volume or actually dried up, that 
wastes from industrial plants and 
from works gave rise to offensive 
odors. A good illustration of this was 
found at a sewage disposal plant, the 
effluent from which was discharged 
into a small stream. For a_ period 
this summer the sewage from the 
plant constituted the entire flow. 
In spite of the fact that the effluent 
was of excellent quality, some trouble 
developed at points where stagnant 
water occurred. Dairy plants and 
canning factories likewise found dif- 
ficulty in disposal of their wastes. 
These difficulties have emphasized the 
need for adequate treatment of wastes. 
In some cases it was not feasible to de- 
velop at reasonable costs any dis- 
posal which would completely meet 
the conditions imposed. 


LINDSAY WATER SUPPLY 


"THE persistent efforts to secure an 

underground water supply for the 
town of Lindsay has brought results, 
and in a recent test the specified 
quantity of one and a half million 
gallons per day was delivered. Three 
wells are employed and the water is 
pumped directly into the mains and 
an elevated tank. Unfortunately some 
of the difficulties often associated 
with deep well waters have been 
found. The water both is hard and 
contains a good deal of iron. The 
soap-consuming power is in the vicin- 
ity of 300 p.p.m. and in one well the 
iron content reaches a figure as high 
as 1.5 p.p.m. Removal of this iron 
is a problem to be faced. The taste 
is quite noticeable, and red deposits 
form on sanitary fixtures. 


WATER CHLORINATION INSTALLATIONS 


MMOUNICIPAL water supplies in 

Ontario are being further pro- 
tected from time to time by chlorina- 
tion equipment. Port Elgin has re- 
cently made a new installation and 
this supply is now safeguarded. Port 
Dover and Kincardine are both con- 
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sidering the purchase of equipment. 
The matter has also been under in- 
vestigation at Wiarton. 


OPENING OF HAMILTON PLANT 


"THE official opening of the new 
water filtration plant for the city 
of Hamilton was held on June &th, 
with the Honourable Dr. J. M. Robb, 
Minister of Health for Ontario, 
officiating. The occasion brought to- 
gether many citizens of the city, as 
well as engineers and municipal offi- 
cials from other centres. The plant is 
of modern design and construction, 
with a capacity of forty million gal- 
lons a day. The water supply is taken 
from the lake, and, while not very 
difficult to treat, it contains a fairly 
heavy turbidity at times. The plant 
is equipped with means for taste con- 
trol, a problem which has been en- 
countered in the past. The city of 
Hamilton is to be congratulated upon 
the successful completion of this im- 
portant and necessary undertaking. 


TASTE IN BARRIE WATER SUPPLY 


AN unusual taste problem has been 
experienced in the town of 


Barrie, Ontario. The municipal water 
supply is obtained from deep wells 
and has been of good quality. At 
certain periods very pronounced tastes 
of an earthy or swampy nature have 
occurred in some parts of the town. 
These would last for about a week or 
longer and then disappear. They 
appeared to be more noticeable in the 
vicinity of the water standpipe. This 
tank is 50 feet high and holds 150,000 
gallons. 

The Provincial Department of 
Health was asked to investigate and 
a thorough examination was made. It 
was found that the water tank had a 
growth of green algae adhering to the 
metal surface. The tank was open at 
the surface. No tastes were ever 
noticed at the Pumping Station, while 
the growth on the tank had a most 
offensive odor, and of a nature simi- 
lar to that found in the water supply. 
When the tank was cut out of service 
the taste soon disappeared. In view 
of the circumstances it would seem 
that the taste might well have been 
caused by this vegetable growth in the 
tank. The tank has been thoroughly 
scraped and disinfected and a cover 
will be added. 


NEWS 


Saskatchewan 


EALTH insurance was a major 

subject of discussion at the 
recent annual meeting of the Sas- 
katchewan Medical Association. A 
committee on health insurance has 
been very active in gathering relevant 
data during the past few months and 
these endeavours are to be continued 
and extended. The general trend of 
thought among the medical profession 
of the province appeared to be that 
the present steps for provision of 
medical care, through establishment 
of ‘‘municipal doctors” are not satis- 
factory. Unfair exploitation of 
physicians is apparently increasing 
with alarming rapidity. 


The hope was expressed that a plan 
might be evolved on a province-wide 
scale, giving a patient free choice in 
choosing his physician, with payment 
made on a pro rata basis, obtained 
from a fund raised by compulsory 
health insurance. Such a scheme 
must make adequate provision, 
financial and otherwise, for the pre- 
vention of disease, as well as its 
treatment. 


Manitoba 


“CANCER WEEK” for the 
province of Manitoba was ar- 
ranged by the Cancer Relief and 
Research Institute for the week of 
September llth. This organization 
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is largely dependent on voluntary 
contribution and a drive was made at 
this time with the dual purpose of 
soliciting public subscriptions and 
stressing the great need for the 
earliest possible treatment of every 
case of cancer. 





Dr. N. R. Rawson has assumed the 
direction of the Cornwallis-Brandon 
health unit during the absence of 
Dr. E. S. Bolton, medical director of 
the unit, who is engaged in post- 
graduate study at the School of 
Hygiene, University of Toronto. 


Ontario 


FroRMAL opening of the new 

School of Nursing, University of 
Toronto, was marked by a reception 
held in the School building, 7 Queen’s 
Park, on Friday, September 27th. 
The development of the school dates 
back to 1920, when the Red Cross 
Society subsidized a department of 
public health nursing in the Uni- 
versity to enable students to take the 
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course without having to go to Eng- 
land or the United States. Last 
spring, through the generosity of the 
Rockefeller Foundation in providing 
annual grants, the new school was 
established, merging the Department 
of Public Health Nursing. Various 
post-graduate courses are offered, 
including the one-year course in public 
health nursing which was formerly 
offered under the Department of 
Public Health Nursing and three 
courses for hospital staff nurses, as 
well as the three-year undergraduate 
course leading to the University 
diploma in nursing. 


Nova Scotia 


DR. P. S. CAMPBELL, formerly 

District Medical Officer of 
Health, has been appointed Chief 
Medical Officer. Dr. Campbell has 
been an active member of the Eastern 
Counties Medical Society and the 
Nova Scotia Medical Society. He has 
also been actively concerned in the 
enlarged anti-tuberculosis programme 
of the province. 


BOOKS AND REPORTS 


Health. A quarterly journal pub- 
lished by the Canadian Social 
Hygiene Council, 105 Bond Street, 
Toronto 2. Nos. 1-8, March, June 
and ‘‘Autumn’’, 19383. Price, 15c. 
a copy, 50c. per year. 

In sponsoring this new Canadian 
quarterly under the present economic 
conditions, the Canadian Social 
Hygiene Council has given further 
evidence of its appreciation of the 
fundamental importance of the educa- 
tion of the public in all matters affect- 
ing individual and community health. 
In the foreword the editor, Dr. 
Gordon Bates, General Director of 
the Council, surveys the field of the 
new journal, making it clear that its 
purpose is to stimulate public interest 
and support for the official depart- 
ments of health and for every 
organization whose purpose is to 
advance health. 


In the three numbers already pub- 
lished, health subjects have been 
skilfully presented in popular form, 
with numerous illustrations. Without 
question the Journal has a wide field 
of usefulness in presenting in attrac- 
tive form many of the recent advances 
in preventive medicine, in bringing 
the challenge of present conditions, 
and in widening public interest. 

Expressions of appreciation of the 
new publication have been received 
from all parts of Canada, indicating 
its wide appeal. The many friends 
of the Council will welcome this effort 
as a distinct contribution and will 
join in extending best wishes for the 
journal’s success. 

For the present, it is purposed to 
publish the journal quarterly. The 
subscription rate is fifty cents a year, 
which may be forwarded to 105 Bond 
Street, the office of the Council. 


Books AND REPORTS 


The Common Cold. Vol. VIII of 
Annals of the Pickett-Thomson Re- 
search Laboratory. By David Thom- 
son, O.B.E., M.B., Ch.B. (Edin.), 
D.P.H. (Camb.), and Robert Thom- 
son, M.B., Ch.B. (Edin.). Pub- 
lished by Bailliere, Tindall & Cox, 
? Henrietta Street, Covent Garden, 
London, W.C. 2,1932. In America, 
the Williams and Wilkins Company, 
Baltimore. Xxiv+738 pages. Price, 
63/. 

On opening this monograph, one’s 
first thought is of the enormous 
amount of work which has gone into 
its making. In compiling it, the 
authors have drawn upon their own 
researches over a period of fifteen 
years and have abstracted informa- 
tion from some 2,000 research papers 
on the subject. The text occupies 660 
pages, the bibliography some 40 
pages, and the volume is illustrated 
by 51 excellent plates. 

The work commences with a few 
statistical facts concerning the com- 
mon cold. This is followed by an 


account of the anatomy, physiology, 
and the bacterial flora in health of 
the various parts of the respiratory 


tract. Next the question of whether 
the common cold is a single entity 
or a group of diseases is discussed and 
the authors set forth their views on 
the plurality of colds. In succeeding 
sections non-contagious colds due to 
irritation and other factors, and the 
various organisms associated with 
“colds” and bronchitis (pneumo- 
cocci, N. catarrhalis, streptococci, 
Pfeiffer’s bacillus, Freidlander’s bacil- 
lus, the filter-passing anaerobes, etc.) 
are dealt with. Next the virus theory 
is discussed. Sections on comparative 
pathology and on blood changes dur- 
ing the common cold follow. The 
part played by chill in the causation 
of colds is discussed in detail and the 
roles of bad ventilation, clothing, 
diet and avitaminosis duly receive 
attention. Next come sections on 
the sequelae and complications of 
the common cold, then sections on 
treatment—vaccines, drugs and local 
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remedies. Finally, following a section 
devoted to epidemiology, the pre- 
vention of colds, influenza and other 
respiratory infections is discussed. 

This brief recount of the contents 
of the monograph will indicate its 
scope. To research workers and 
practitioners alike the work will prove 
of great value: to the former it has 
rendered service in bringing together 
the widely scattered papers on the 
subject; for the latter it provides a 
comprehensive account of the “‘ minor 
ailment’”’. 

Regarding the etiology of the 
common cold, the authors, while 
granting that certain types of com- 
mon cold may be caused by a filter- 
able virus, hold that it is wrong to 
regard ordinary bacteria solely as 
secondary invaders, and they bring 
forward evidence that bacteria can 
cause colds by themselves. The view 
of Sir Leonard Hill that cold and 
chill play no important part in the 
causation of colds and other respira- 
tory infections is subjected to de- 
tailed criticism by the authors, who 
hold a contrary view. 

Not all will agree with the author’s- 
opinion on various aspects of the 
subject, but this is really a minor 
criticism. The aim of the authors 
has been, in this as in previous mono- 
graphs, “to collect together in an 
orderly manner the vast information 
contained in thousands of research 
papers on a given subject, and, having 
presented this evidence, to attempt 
to sum up the proved state of know- 
ledge”. By completing their task in 
the matter of the common cold so 
efficiently, the authors earn the 
gratitude of all those interested in 
this subject. 


In the September issue the Ameri- 
can Public Health Association’s pub- 
lication, What to Tell the Public 
about Health, was incorrectly listed 
at one dollar. The price is two dol- 
lars. 





CURRENT HEALTH LITERATURE 


These brief abstracts are intended to direct attention to some articles in vartous journals ~ 
which have been published during the preceding month. The Secretary of the Editorial — 
Board is pleased to mail any of the journals referred to so that the abstracted article 
may be read in its entirety. No charge is made for this service. Prompt return (after 
three days) is requested in order that the journals may be available to other readers, 


Encephalitis in St. Louis 


In St. Louis city and county 656 cases of 
encephalitis with 115 deaths were reported 
for the period August 7 to September 10. 
The epidemic incidence for the area has been 
about 1 case per 1,000, and extension of the 
infection to other areas has been slight. The 
infection (Encephalitis B) is similar to one 
which has previously occurred in Japan and 
Australia and differs from the usual epidemic 
encephalitis. Onset is fairly sudden, about 
three days, with febrile disturbance, malaise, 
headache, and often gastro-intestinal disturb- 
ance. Demonstrable meningeal involvement 
is practically uniform. Ocular symptoms are 
uncommon; patients are apathetic, stuporous 
or comatose, rather than somnolent. There 
is usually stiffness of the neck at some stage; 
spinal fluid cells (lymphocytes) are increased, 
but not above a few hundreds. With the 
fever there is a leucocytosis of 15,000 to 
20,000. Actual paralyses are typically 
transient. Fever lasts 3 to 16 days and 
symptoms tend to improve with its sub- 
sidence. 

The indications point to a filterable virus 
as the cause and in the experimental work in 
progress a similar infection has been produced 
in monkeys by injection of material from 
human cases. 


J. P. Leake, J.A.M.A., ror: 928 (Sept. 16), 1933- 
Editorial, Ibid, 932. 


Practical Uses of Diphtheria Immun- 
ization Records 


This is a plea for reasonably complete 
and reasonably accurate records of immun- 
ization. Specifically, the data are required 
to check an hypothesis put forward by the 
author—that, while the attainment of a 
high herd immunity among children 5-9 and 
10-14, as evidenced by immunization of 50 
per cent of these groups, produces no effect 
on diphtheria incidence, when the immuniza- 
tion of approximately 30 per cent of child- 
ren under 5 years is superimposed, there 
is an immediate definite decline in the 
current prevalence; or if the prevalence be 
low, little likelihood of an outbreak. If 
there is a critical point in the under-five 
age group which must be attained and 
sustained in order to affect the diphtheria 
rate favorably, then it is desirable to de- 
termine it, and also any modifying factors, 
without delay. 


Edward S. Godfrey, Am. J. Pub. Health, 23: 
809 (August), 1933. 


Vaccination against Whooping Cough 
An obstacle to the appraisal of the value 
of vaccination against whooping cough is 
the difficulty of obtaining adequate control 
material. The report of observations made 
in the Faroe Islands, where the disease 


appears in epidemics separated by quite 
long intervals, is therefore of interest, 
Formalized suspensions of recently isolated 
strains of Bordet-Gengou bacilli were 
employed as vaccine, being administered in 
three injections. In one epidemic (1923- 
24) the prophylactic value of the vaccine 
was not very apparent, although there was 
evidence that the best results were obtained 
when the vaccination was completed one 
week before the onset of the disease. The 
mortality in the non-vaccinated group was 
twelve times as great as that in the vac- 
cinated group. Another epidemic appeared 
in 1929. Vaccination was carried out in 
1,832 individuals, while 446 were not vac- 
cinated. Only 8 of the unvaccinated group 
escaped, as compared with 458 of the vac- 
cinated group. In the vaccinated group the 
disease was milder and of shorter duration, 


Thorvald Madsen, J.A.M.A., 101: 187 (July 
15), 1933, 


Value of Culture Tests in the Diagnosis 
of Diphtheria 


The authors suggest that the value of 
routine culture examination should be re- 
appraised now that diphtheria control has 
entered a new phase with immunization on 
a large scale. Although the morbidity and 
mortality figures for New York City show 
a marked decrease from those of 1927, cul- 
ture work shows no commensurate decrease 
and is, in fact, approaching in amount that 
of the peak year, 1928. The increased totals 
of culture work for 1931 and 1932 are due 
very largely to an increased number of 
later cultures, and routine virulence tests 
show a very great increase in the proportion 
of non-virulent cultures (147 non-virulent 
to 8 virulent cultures for the first nine 
months of 1932). After presenting their 
data and citing a number of illustrative 
cases, the authors raise the following 
questions : 

At what point will the natural barriers 
of more or less universal immunization ob- 
viate the demand for laboratory tests on 
the present large and expensive scale? If 
the number of carriers of non-virulent 
diphtheria bacilli increases markedly as the 
immunity work progresses, may not a posi- 
tive laboratory report confuse the diagnosis 
and cause cases of streptococcal, influenzal 
and other type infections to be treated as 
diphtheria? When will the carrier cease 
to be more than a remotely potential menace 
and the laboratory expect to rid itself of © 
an amount of microscopic examinations 
which gives no indication of dropping away ~ 
spontaneously ? 


Hazel M. Hatfield and Alice G. Mann, Am. J. 
Pub. Health, 23: 847 (August), 1933. 
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